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1. Ilnanupyemble pe3yabTaThbl 00y4eHHUs 10 AUCHMILIMHE,
COOTHEeCeHHbIE ¢ IJIAHMPYEeMBbIMH pe3yabTaramMu ocsoenus OITOII

1.1. Hean u 3212494 AU CHUTINHBI

bakanasp mno wnHanpaeimenuro 35.03.07 TexHomorusi NPOW3BOACTBA U MEpPepadOTKH
CEJIbCKOXO3SMCTBEHHOW  NPOAYKIMH JOJDKEH OBITh  IMOATOTOBICH K  PEIICHHIO  3a/1ad
npoecCHOHAIbHON JIEATENbHOCTH CIEAYIOIIUX THIIOB: MPOU3BOJICTBEHHO-TEXHOJIOTUYECKUNA U
HAy4YHO-UCCIIE0BATEIbCKUM.

Heap qucuumiuHbl — GOPMUPOBAHHUE TEOPETHUYECKUX 3HAHUM, MPAKTHUECKUX YMEHUU U
HABBIKOB B 00JIaCTH (PU3UKHU, HEOOXOAMMBIX JUIS PELIEHUS KOMIUIEKCHBIX 3ajjad 10 OpTraHu3aluu
OMOTEXHOJIOTUU MTPOU3BOJICTBA U MEepepaboTKe CeTbCKOXO3AHCTBEHHON MPOAYKIIMU B COOTBETCTBUU
¢ GopMUPYEMBIMU KOMIIETCHIIUSIMH.

3agauu IMCUMILUINHBI

- u3yyeHue (U3MYECKUX SIBJICHHM, 3aKOHOB W TPaHUIl UX MPUMEHHUMOCTH; 3HAKOMCTBO C
OCHOBHBIMHU (PU3NYECKUMU BEIIMUYUHAMU, UX OMPENCICHUSIMHU, (PU3MIECKIM CMBICIIOM, CITIOCO0aMU U
€IMHUIIAMU U3MEPEHHS.

- [puoOpeTeHHEe HAaBBIKOB pPAabOTBI ¢ TpuUOOpaMu U 00OpyZOBaHHEM (HU3HUECKON
1ab0opaTopuu; HABBIKOB UCTIOIH30BAHMS PA3TUYHBIX METOIUK (PU3MUECKUX U3MEPEHHUH 1 00paboTKU
IKCIICPUMEHTAIBHBIX JIAHHBIX; HABBIKOB IIPOBEACHUS aJICKBATHOTO (PU3HUYECKOTO MOJICITUPOBAHHUS.

- MPUMEHEHHE B CBOCH MPAKTUYECKOM AEATEIbHOCTH 3HAHUU MO (PU3HMKE JUIS pelleHUus
TEOPETHUYECKUX U MPOU3BOJACTBEHHBIX 3a/1a4.

1.2. KoMmneTeHIIUN M HHAUKATOPBI UX JOCTUKEHH I
OIIK-1 CrniocoGeH pemiarh THIOBBIE 3a7a4l MPO(ECCHOHANBHOMN AEITeTbHOCTH Ha OCHOBE
3HAHWA OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX, €CTECTBEHHOHAYYHBIX U OOMICTIPO(ECCHOHATBHBIX
JUCITUILIMH C MPUMEHEHNEM HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Kon n HaumeHnoBanue ®opmupyemsle 3YH

HHAWKATOPa JOCTUIKCHUA

KOMIICTEHIIUN
NJ-1. OIIK-1 3HAHUSA OO0yyaromuiicst JODKEH 3HaTh OCHOBHBIC (PH3MYECKHUC SBICHUS, 3aKOHBI
Pemraer TuroBkle 3agaun Y TPAHUITBI KX TPUMEHUMOCTH; OCHOBHBIE (PU3MUYCCKUE BENIUHBI U
npogecCHOHaTFHON (u3MYeCcKre KOHCTAHTHL, HX OTPEeNICHNUS, (PHM3HIESCKUI CMBICH, CITIOCOOBI
JIeITeIbHOCTH Ha OCHOBE Y SIVHHIIB KX U3MEPEHUS; GYHIaMEHTAIBHEIC (DH3HIECKUE OITBITHI U X
3HAHUH OCHOBHBIX 3aKOHOB POJb B pa3BUTHH HAyKH; Ha3HAYSHUE W MPUHIIUIIBI ICHCTBUS BAKHEHUIITHX
MaTeMaTH4YeCKUX, ¢dmsnueckux npudopos (51.0.14 —3.1)

€CTECTBEHHOHAYYHBIX YMEHHUs OOy4aromuics T0JDKeH YMETh 00BSICHUTh OCHOBHBIE HAOIIOIaeMbIe
JIUCIUIUIMH C TIPUMEHEHUEM NPUPOHBIC ¥ TEXHOTCHHBIC ABICHUS M 3(HEKTHI C MO3UIUN
MH(POPMAITUOHHO- GbyHIaMeHTaIbHBIX (PU3MISCKUX B3aUMOICHCTBHIA; yKa3aTh, KAKKe
KOMMYHHUKAITUOHHBIX 3aKOHBI OMKCHIBAIOT JAHHOE SIBJICHUE WITH d(P(PEKT; UCTOIKOBHIBATh
TEXHOJIOTHH CMBICI (PU3UYECKUX BETTMUMH U IOHATHH; paboTaTh ¢ mpudopamu u

o0opyaoBaHHeM (HH3HIECKOH J1JabOpaTOPHH, UCIIOIB30BATh METOJIBI
a/IeKBaTHOTO (PM3MYECKOTO MOJEITMPOBAHNUS JUISL PELICHHS THIIOBBIX
3aga4 mpodeccnonanpHoil nestensHoct (51.0.14 - V.1)

HaBbIKHU

OOyuaromuiics: TOJDKEH BIIIETh HABBIKAMHU HCIIOJIB30BAHHST OCHOBHBIX
001eU3NIecKnX 3aKOHOB M IPUHIIUIIOB JUTS PEIICHHS TUIIOBBIX 3a/1a4
podecCHOHAIBHON IeSTeIbHOCTH; HaBbIKaM{ TIPUMEHEHHsI OCHOBHBIX
METOJI0B (PM3MKO-MaTeMaTHUECKOTO aHaIN3a JUISl PEIICHHS] THIIOBBIX
3a1a4 npo(hecCHOHATBHON AEATEIEHOCTH; HABBIKAMH ITPABUIIBHOMN
9KCIUTyaTalliy OCHOBHBIX PHOOPOB M 000pya0BaHUS (pr3myIecKoit
naboparopuu; 06pabOTKH U HHTEPIIPETUPOBAHNS PE3YABTATOB
skcnepumenta (b1.0.14 - H.1)

2. MecTo mucuunanHbl B cTpykrype OITIOIT
JucuuruimHa «®Pu3nKa» OTHOCHUTCS K 00s3aTelIbHOM YacTH OCHOBHOM mpodeccuoHambHOM
oOpa3oBarenbHON MporpaMMbl OakajgaBpHara.




3. O0beM TMCUMIIMHBI M BU/IbI YUeOHOH padoThI
3aueTHpix enuuunbl (3ET), 144

O0beM pucuurummebl  «Pusuka» cocrasiusger 4

aKaJleMUYeCKUX Jaca (Janee 4acos).

Jlucuuninuza uzydaercs.
- ouHas ¢popma obyuenus B 1 cemectpe
- 3aouHas popma oOyuenus B 1 u 2 cemecrpax

3.1. Pacnpenejienne o0beMa JMCHUILIMHBI 110 BUJIAM Y4eOHOi padoThl

Bun yueOHo#t paboThl

KonuuectBo wacos

o0 OYHOU popmMe 0OyueHUS

10 3204HOH popMe o0ydeHus

KonTakTHasi padora (Bcero) 64 16

B TOM YHcJIe NPAKTHYecKas MOAT0TOBKA

Jlexyuu (J1) 32 8

Jlabopamopnuie 3anamus (J13) 32 8

CamocTosiTeJIbHAA padoTa 00y4yarouxcs 53 119

(CP)

Kontpoan 27 9
IK3aMeH IK3aMeH

Hroro 144 144

3.2. Pacnpenesienne y4eO0HOro BpeMeHH 10 pa3jiesiaM U TeMaM
QOunas ¢opma o0yuenust

KOHTaKTHast paboTa

Ne HaumenoBanue pa3znenos U TeM Beero 175 rom ancne
TEMBI 4acoB CP KOHTPOJIb
J JI3
1 2 3 4 5 6 7
Paznen 1. Mexanuka

11 Marepus. JIBmxeHne 3 3 X

12 duznueckne BeNNINHBI U UX H3MepeHne. OCHOBHBIC 25 2 05 X
U3MEpPUTENbHBIE TPHOOPHI ' '

1.3 MeTo/1Ka BBITIOJIHEHUST HETIOCPEACTBEHHBIX U3MEPEHUI 2,5 2 0,5 X

14 Merozavrka BBINOJIHEHUs KOCBEHHBIX n3Mepenuil. ['papuuecknit 25 2 05 X
Croco0 Npe/ICTaBICHUsI PEe3YJIBTaTOB H3MEPEHHS ' ’

15 OJeMEeHTHI MOCTYNATENbHOTO ABHXKSHHUS 2 2 X

1.6 ITpoBepka 3ak0Ha COXpaHEHHS UMITYIbCa 3,5 2 15 X

1.7 DNIEeMEHTHI BPaIaTeIbHOTO JBUKCHUS 2 2 X

1.8 N3ydeHne 0CHOBHOTO 3aKOHA JUHAMUKH BPAIICHHSI 3,5 2 1,5 X

1.9 DeMeHThI KoJie0aTelIbHOe JIBIIKCHUE 3 3 X

1.10 HccnenoBanue konebaTeIbHOTO JIBIKSHUS, U3MEPEHHE 35 5 15 <
YCKOpEeHHs CBOOOTHOTO MAaJeHUs IIPU MOMOIIY MasiTHUKA ' '

1.11 MexaHU4YeCKHe BOJIHBI 2 2 X

1.12 OCHOBBI CHIEIMAJIBHOI TEOPUH OTHOCHUTEILHOCTH 3 3 X

Paznen 2. MonekynsipHasi pu3uka U TepMOAMHAMHUKA

21 OcHOBBI MOJIEKYISIpHO-KHHETHUIECKOM Teopunt (MKT). 2 5 X
SIBnenus nepeHoca

2.2 MoutekyIsipHbIe SIBJICHHS B razax 3 3 X

2.3 MoseKymsipHBIE SIBICHUS B KHJIKOCTSIX 3 3 X

2.4 HccnenoBanue TeueHns BA3KOM KUIKOCTH 3,5 2 1,5 X
HccnenoBanue cBONCTB IIOBEPXHOCTHOTO CJI0S )KUJIKOCTH,

25 n3MepeHne ko3¢ (UIeHTa TOBEPXHOCTHOTO HATSKEHUS 3,5 2 15 X
KHUJKOCTH

2.6 MornekynsipHbI€ SIBJICHUsI B TBEPIBIX TelaxX 3 3 X

2.7 N3yuenue 3akona 'yka. MccnenoBanue Moayist ynpyroctu 3,5 2 15 X

2.8 ITepBoe Ha4an0 TEPMOAUHAMUKH 2 2 X

2.9 BTropoe Hauano TepMOIUHAMUKU 2 2 X

Pasnen 3. DnexkTpu4yecTBO U AIEKTPOMAarHETU3M

3.1 OIeKTpUUECKOoe T0JIE B BAKYyMe 2 2 X

39 Onexrtpuueckue nenu. M3mepenue GpuU3MUecKUx BEIUINH 35 5 15
IEKTPON3MEPHUTEILHBIMU IPHOOpPaMU ' ‘




3.3 BeniecTBo B 2JIEKTpHUECKOM I0JIE 3,5 3,5 X

3.4 ITocTosiHHOE MarHUTHOE I0JIE B BAKYYME U BEIIECTBE 2 2 X

3.5 Hccnenosanue MarHUTHOTO IO IIOCTOSIHHOIO MarHuTa 3,5 2 15 X

36 JIBrkeHue 3apsKEHHBIX YacTHIl B SJIEKTPUIECKOM U 35 35 <
MarHMTHOM I0JIE

3.7 ITocTOSIHHBIN ANEKTPUUECKUN TOK 3 3 X

38 OnexkTpoMarHuTHas MHAYKIUS U IEPEMEHHBIH IIeKTpHYECKUI 2 2 X
TOK

39 HccnenoBanne nepeMEHHOTO U BBINPSIMICHHOTO TOKa MPU 4 2 2 X
TIOMOIITH ocIIuIorpada

3.10 DJIEKTPOMArHUTHOE TI0JIE 2 2 X

Paspen 4. Onruka

4.1 OJIeMEHTHI TeOMETPUIECKOH ONITHKU 3,5 3,5 X

492 W3mepenne pa3MepoB MasbIx 0ObEKTOB IIPH TIOMOIIH 35 2 15 X
MHKPOCKOIa

4.3 DJeMEHTHI BOJTHOBOH ONTHKHI 4 4 X

44 HccnenoBanne BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE ITHHBI 35 2 15 X
CBETOBOM BOJIHBI IIPH NOMOIIH TU(PPAKIMOHHON peHIeTKH ' ’

45 Wzydenue nonspumeTpa, I3MEpeHHe KOHICHTPALUH 35 2 15 X
PacTBOPOB ONTHYECKH AKTHBHBIX BEIIECTB

4.6 I'pagynpoBKa CIIEKTPOCKOIIA M UCCIICIOBAHUE CIIEKTPOB 3,5 2 15 X

4.7 DJeMeHTHI KBAHTOBOH ONTHKH 2 2 X

Paznen 5. KBanToBas ¢usnka. Pusnka aroma, aTOMHOTO SIAPA M SJIEMEHTAPHBIX YaCTHIL

51 OJeMeHTHl KBAaHTOBOH MEXaHHUKU 2 2 X

5.2 OeMeHTHl PU3UKH aToMa 2 2 X

5.3 OrneMeHTHl PU3UKH aTOMHOTO SIpa M AJIEMCHTAPHBIX YACTHII 2 2 X
KonTpons 27 X X X 27
Hroro 144 32 32 53 27

3aouHas popma o0yueHust
KOHTaKTHas paborta
Ne HammeHoBaHME pa3nenoB U TeM Beero [ g om uncie
TEMBI 4acoB CP | xoHTpOINb
J J3
1 2 3 4 5 6 7
Paznen 1. Mexanuka

1.1 Marepust. J[Bmxenne 3 3 X

12 duznueckre BENUYUHBI U UX U3MepeHrne. OCHOBHbIC 3 3 <
M3MepHTENIbHbIe TIPUOOPHI

1.3 MeTouKa BBIIOIHEHHUS] HEOCPEICTBEHHBIX H3MEPEHUI 3 3 X

14 Mertozyka BBINOIHEHHUs KOCBEHHBIX n3MepeHuil. [ padudaeckuii 3 3 X
Coco0 Mpe/ICTaBICHUS PE3YJIbTAaTOB H3MEPEHHS

15 OJeMeHTHI MOCTYNATENbHOTO ABHXKSHHUS 4 4 X

1.6 ITpoBepka 3aKOHa COXPaHEHUsI UMITYJIbCa 3 3 X

1.7 DNIeMEHTHI BPaIaTeIbHOTO JIBUKCHUS 4 4 X

1.8 M3yueHne 0CHOBHOTO 3aKOHA JWHAMHUKH BpAIIECHUS 3 3 X

1.9 DIeMEHTHI KOJIE0ATEILHOE IBIKEHNE 4 4 X

1.10 HccnenoBanue kosie0aTesIbHOTO IBUKEHHUS, N3MEPEHHUE 2 2 <
YCKOPEHUsI CBOOOIHOTO MaJIeHHs IIPH MOMOIIM MasiTHUKA

1.11 MexaHn4ecKre BOJTHBI 2 2 X

1.12 OCHOBBHI CHIEIMATBHON TEOPHH OTHOCHTEIBHOCTH 4 4 X

Paznen 2. MonexynspHas pU3uKa U TEPMOIMHAMHKA

21 OcHOBBI MOJIEKYISIpHO-KHHETHUIECKOM Teopunt (MKT). 2 5 X
SIBienHus nepeHoca

2.2 MornexynsipHble SIBI€HUS B ra3zax 4 4 X

2.3 MornekynsipHbI€ SIBI€HUsI B AKHUJKOCTSIX 4 4 X

2.4 Hccnenosanue TeueHus BI3KOM KHUIKOCTH 2 2 X
HccnenoBanne cBOWCTB MOBEPXHOCTHOTO CIIOS )KUAKOCTH,

25 n3MepeHue Ko uIeHTa HOBEPXHOCTHOTO HATSKEHUS 3 3 X
JKHUJKOCTH

2.6 MornekynsipHbI€ SIBJICHUSI B TBEPIBIX TelaxX 4 4 X

2.7 N3yuenue 3akona 'yka. MccnenoBanue Moayist yupyroctu 3 3 X
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2.8 ITepBoe Ha4an0 TEPMOAUHAMUKH 4 4 X
2.9 Bropoe Hauano TepMOIUHAMUKU 4 4 X
Paznen 3. DieKTpUYECTBO U IEKTPOMAarHeTU3M

3.1 DneKTpuyecKoe Moje B BaKyyme 4 4 X

32 Onexrtpuueckue nenu. M3mepenue GpU3MIeCKUX BETUINH 3 3
IEKTPOU3MEPHUTENLHBIMU TIPHOOPaMU

3.3 BelecTBo B 3IEKTPUUYCSCKOM TOJIE 4 4 X

3.4 ITocTosiHHOE MarHUTHOE I0JIE B BAKYYME U BEIIECTBE 4 4 X

3.5 HMccnepoBanue MAarHUTHOTO NOJIsl HOCTOSHHOTO MAarHUTa 3 3 X

36 JIBrkeHue 3apsKEHHBIX YaCTHIl B SJIEKTPUUECKOM U 3 3 X
MarHMTHOM HOJIe

3.7 IToCTOSTHHBIN ANIEKTPUIESCKUNA TOK 3 3 X

38 OnexTpoMarHuTHas HHAYKIHS U IEPEMEHHBIH IIEKTPHICCKHI 2 2 X
TOK

39 HccnenoBanne nepeMEHHOTO U BBINPSIMIEHHOTO TOKa MPU 2 2 X
TIOMOIITH ocIIuIorpada

3.10 DJIEeKTPOMAarHUTHOE TI0JIE 3 3 X

Pasznen 4. Onruka

4.1 DJIeMEHTHI TCOMETPUIECKOH OTITHKU 4 4 X

492 Wzmepenne pa3MepoB MasbIX 00BEKTOB ITPH TIOMOIIH 2 2 X
MHKPOCKOTIa

4.3 DJIeMEHTHI BOJTHOBOH ONTHKHI 8 8 X

44 HccnenoBanne BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE THHBI 3 3 X
CBETOBOW BOJIHBI IPH NOMOIIH TU(PPAKIMOHHON pEeHIeTKH

45 Wzydenune nonspumeTpa, I3MepeHHe KOHIEHTPALUH 3 3 X
PacTBOPOB ONTHYECKH AKTHBHBIX BEIIECTB

4.6 I'paslynpoBKa CIIEKTPOCKOIIA M UCCIIEI0BAHHIE CIIEKTPOB 3 3 X

4.7 OJeMeHTHI KBAaHTOBOI ONTHKH 3 3 X

Paznen 5. KBanTtoBas ¢usuka. Pus3nka atoma, aTOMHOTO siJpa M 3JIEMEHTapHBIX YaCTHI]

51 OJeMeHTHl KBaHTOBOM MEXaHUKU 4 4 X

5.2 OneMeHThl PU3MKK aToma 2 2 X

5.3 OneMeHTh! (PU3MKK aTOMHOTO SiJjpa U 3JIEMEHTapHbBIX YaCTHUI] 4 4 X
KonTpons 9 X X X 9
Hrtoro 144 8 8 119 9

4. CTpPyKTYypa U colep:KaHHe TUCHUILUINHBI, BKJIIOYAIOIIee MPAKTHYECKYI0 MOATOTOBKY

[IpakTHdeckass MOATOTOBKA MPHU peald3aliKi y4eOHBIX MPEAMETOB, KYpCOB, TUCITUILIAH
(Momyneit) oOpraHm3yeTcss IyTeM TPOBEACHUS  TMPAKTUYCCKUX  3aHATHH, MPAKTHKYMOB,
71ab0opaTOpHBIX pabOT U MHBIX aHAJIOTHYHBIX BUAOB YYEOHOH NEATENbHOCTH, MPEIyCMATPUBAIOIINX
ydacTue OOydYalomuXCs B BBIMOJIHCHUH OTACITBHBIX 3JIEMEHTOB pabOT, CBS3aHHBIX C Oymyrien
npodeccHoHAIbHON 1eATeTbHOCTHIO.

[TpakTHdeckast MOArOTOBKA MOXKET BKITFOYATh B CEOST OT/ICIIbHBIC 3aHATHUS JICKIIMOHHOTO THUTIA,
KOTOpBIE MpEeAyCMaTpUBAIOT Nepenaady yueOHoi nHpopmanuu oOydaronumcs, HeOOXOMUMOM s
MOCJICAYIOMIETO BBITOJIHEHHUS Pa0dOT, CBA3aHHBIX ¢ OymyIiel mpodeccHoHaTbHON AeSITETLHOCTHIO.

PexomeHyeMblii 00b€M TPAKTHUECKOW MOATOTOBKH (B MPOIIEHTAaX OT KOJMYECTBAa YacOB
KOHTAKTHOM paOOoThI) I JUCITUTUINH, PEeaTU3YIONINX

- obmenpodeccuonanbupie komnerennuu (OI1K) ot 15 mo 50 %.

4.1. Conep:xaHue THCHUILTUHBI

Paznen 1. Mexanuka

Martepus u ee Buabl. [[BmkeHue u ero ¢popmbel. KuHematuka mocTynaTeabHOTO ABUKCHHUS.
HI/IHaMI/IKa MOCTYIATCJIIBHOTO JIBUXKCHHA. aHepFeTI/IquKI/Ie XapPaKTCPUCTUKKU TIOCTYyHAaTCIBbHOI'O
nBwkeHus. KuHemaTuka BpamiaTeslbHOro JBHWKEHHUs. JIMHAMUKa BpallaTEIbHOTO JIBHXKEHHS.
DOHepreTuyeckue XapakTEpPUCTUKHU BpaIIaTeIbHOrO IBMKEHMS. XapaKTEepUCTUKHU KojebaTenbHOe
IBUKEHHE. BUIbI MeXaHMUYeCKHUX KoNeOaHWi W WX ypaBHEHHs. ['apMOHHYECKHUN OCHUILISATOP.
BosHOBO# mporiecc U €ro XapakTepUCTUKHU. THIBI MEXaHUYECKUX BOJIH. OCHOBHBIE MOJIOKECHUS




crenpanbHoi  Teopun oTHocutenbHOCTH (CTO). OcHOBHBIE 3aKOHBI CIEIUATLHON TEOPHH
OTHOCUTCJIBHOCTH.

Pa3nea 2. Monekynsipaasi puznka 1 TepMOIHHAMHUKA

OCHOBHBIE TIOHATHUS M YpaBHEHUS MOJEKYIApHOM ¢u3uku. OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON Teopuu. JIBM)KEHME MOJIEKYJl BELIECTB. JSIBIEHMsS IepeHoca.
MounexynspHele ABJICHUA B razax. MoseKyJIsspHbIe ABJICHUS B KUAKOCTAX. MOJIEKyIIIpHBIE SBICHUSA
B TBEpAbIX Tenax. OCHOBHBIE MOHATHS TepMOAMHAMHKU. BHyTpeHHsAs sHeprus rasa. TersoBoe
nsnydenue. llepBoe Havano TEpMOIMHAMUKHA M €ro NPUMEHEHHME K H3ompoueccam. TerioBble
JBUraTend. DHTponus. Bropoe Havyaao TepMOAVMHAMUKH.

Pa3znes 3. Dj1eKTpU4YECTBO M JIEKTPOMATHETH3M

DneKTpocTaThKa. DJIEKTPUUYECKOE II0JE€ B BaKyyme. BemecTBo B 3JIEKTPUYECKOM IIOJIE.
OcCHOBHBIE TIOHATHSA IOCTOSIHHOIO 3JIEKTPUYECKOr0 TOKAa. (OCHOBHBIE 3aKOHBI IIOCTOSTHHOTIO
AIEKTPUYECKOT0 TOKA. IIOCTOSHHBIN 3JIEKTPUYECKUM TOK B Pa3JIMUHBIX cpefax. MarHutHoe mnoe,
€ro CBOMCTBA U XapaKTEPUCTUKU. MarHuTHbIE CBOMCTBA BEUIECTB. DJIIEKTPOMAarHuTHas NHIAYKIWS U
camouHaykus. [lepeMeHHbIN 3JIEKTPUUECKU TOK. DJIEKTPOMAarHUTHOE MoJje. DJIEKTPOMarHUTHbIE
KoJsieOaHus. DJIEeKTPOMarHuTHbIE BOJIHBI.

Pasznea 4. OnTuka

DneMeHTHl reoMeTpudeckoil ontuku. nTepdepennus crera. Judpakuus u momsipu3ars
ceera. Jlucnepcus cera. TemnmoBoe u3zmyuenue. Dotorddekr. Dddexkr Komnrona. J[aBnenue
cBeTa.

Paspen S. KBanroBas Mexanuka. @uU3nKa aTomMa, aTOMHOIO SApa M 3JeMEHTAPHBIX
YacTHIL

®opmyna ne bpoitnma.  Judpakius SIEKTPOHOB Y HEWTPOHOB B KpUCTAJLIAX.
Heonpenenennoctu I'eiizenbepra. CooTHomleHue HeompeneneHHocTe. BonHoBass ¢yHKuus.
VpaBuenus lllpenunrepa. Moaenu cTpoeHusi aroma. DJIEMEHThl COBPEMEHHOU (DM3MKHA aTOMOB U
Mosiekys. CtpoeHue siipa aroma. PaaroakTUBHOCTB. SepHble peakluu. DJIEMEHTapHbIE YaCTHIIbI.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.

4.2. Conep:xkaHue JeKIUi
Ounas ¢popma o0yueHus

Ne /it Kparkoe conepxanue nexkuui KomuuectBo | IlpakTuueckas
4acoB TIOATOTOBKA
1 DJIEeMEHTHI IOCTYIATeJIFHOTO ABHKEHHS 2 +
2 DJIeMEHTHI BPalaTeIbHOTO IBM)KCHHUS 2 +
3 MexaHH4YeCKHe BOJIHBI 2 +
4 OcHoBbI MoneKyisipHO-KuHeTnueckoi Teopun (MKT). SBnenus nepenoca 2 +
5 IlepBoe Hauan0 TEPMOAUHAMUKH 2 +
6 Bropoe Hauaso TepMOJMHAMUKI 2 +
7 OneKTpuuecKoe NoNie B BAKyyMe 2 +
8 [TocTostHHOE MarHUTHOE TOJIE B BAKyyMe M BEIIECTBE 2 +
9 DJekTpoMarHuTHast MHAYKIHS U IEPEMEHHBIN JJIEKTPUUECKUH TOK 2 +
10 OIEeKTpOMarHuTHOE MoJIe 2 +
11 OneMeHTbl BOTHOBOW ONTHKU 4 +
12 OneMeHTh! KBaHTOBOM ONTHUKH 2 +
13 OneMeHTbl KBAHTOBOM MEXaHUKHU 2 +
14 DieMeHTHl PU3HMKU aToMa 2 +
15 DieMeHTH! PU3MKN aTOMHOTO sIIpa M 3JIEMEHTapHBIX YaCTHI] 2 +
Hroro 32 16%




3aounas popma o0yueHust

No /i Kparkoe coneprxanue nekiuit KomunuectBo | IlpakTuueckast
4acoB MIOATOTOBKA
1 MexaHI4YeCKHEe BOIHBI 2 +
2 OcHoBBI MoJIeKyIsipHO-KHHeTHYecKo# Teopun (MKT). SIBnenus nmepeHoca 2 +
3 DNeKTpOMAarHUTHAS HHAYKIHS U IEPEMEHHBIN IeKTPHISCKUH TOK 2 +
4 OneMeHTH (PHU3UKH aToMa 2 +
Hroro 8 16%
4.3. Conep:xkanue JJa0OpaTOPHbIX 3aHATHH
QOunas popma o0yueHnus
Ne HanmeHnoBanue 1a00paTOpHBIX 3aHATHI Komnuecto | Ilpakrnueckas
n/m JacoB MOATOTOBKA
1 | ®usnyeckue BeIMYNHEI U UX H3MepeHne. OCHOBHBIC H3MEPHUTEIbHEIC TPHOOPHI 2 +
2 | Metoauka BBITIOIHEHUSI HETIOCPEICTBEHHBIX H3MEPEHHI 2 +
3 | Meroauka BHIIIONHEHHS KOCBEHHBIX n3MepeHuil. [ papuaeckuii cmocod 2 +
MPE/ICTABICHHUS PE3YIBTATOB U3MEPEHHS
4 | IlpoBepka 3aKOHA COXpaHEHHS UMITYIIbCa 2 +
5 | M3yueHne oCHOBHOIO 3aKOHA TMHAMHKH BPAIICHHS 2 +
6 | MccnenoBanne koaebaTeIbHOTO ABMKEHHS, N3MEPEHNE YCKOPEHHUS CBOOOIHOTO 2 +
HaJICHUS TP IOMOIIY MasiTHUKA
7 | MccnenoBanne TeUeHUS BSI3KOH XKUAKOCTH 2 +
8 | MccnenoBanue cBOWCTB MMOBEPXHOCTHOTO CIIOS XKUAKOCTH, U3MEPEHHUE 2 +
KO3 PHITMEHTa HOBEPXHOCTHOTO HATSKCHUSI XKHUKOCTH
9 | Uzyuenne 3akoHa ['yka. isMepeHne MoayIs yrpyroctu 2 +
10 | Dmexrpuyeckue nend. M3mepenne GpU3NICCKUX BETMIUH 2 +
NEKTPON3MEPHUTENHHBIMU IPHOOPAMHU
11 | HccnenoBaHre MarHUTHOTO TIOJIS TOCTOSTHHOTO MAarHUTa 2 +
12 | UccnenoBanue MepeMEHHOTO M BBIIPSIMIIEHHOTO TOKA IIPH ITOMOIIN 2 +
ocryutorpada
13 | V3amepeHue pa3MepoB MaJibiX OOBEKTOB P MOMOIIA MUKPOCKOIIA 2 +
14 | UccnemoBaHue BOJHOBBIX CBOMCTB CBETa, U3MEPEHUE JJIMHBI CBETOBOW BOJHBI 2 +
NP [TOMOUIM IU(PPAKIIMOHHON PEIIeTKH
15 | M3ydeHue noaspuMeTpa, U3MEpEeHNEe KOHIIEHTPAI[IH PACTBOPOB ONTHYECKH 2 +
AKTUBHBIX BCIUICCTB
16 | I'pamynpoBKa CIIEKTPOCKOIA M HCCIICAOBAHNE CIIEKTPOB 2 +
Hroro 32 16%
3aouHas popma 00yueHuUs
Ne n/n Hanmenosanue mabopaTopHBIX 3aHATHI KommuectBo | Ilpaktiueckas
4acoB MO/ITOTOBKA
1 HccrnenoBanne  koneOaTenbHOTO — IBIDKCHHSA, M3MEPEHHE  YCKOPEHHS 2 +
CBO6OHHOFO NaJCHUA IPpHU MOMOIIN MAasATHHUKA
2 HccnenoBanye Te4eHUs BA3KOU )KMJIKOCTH 2 +
3 HccnenoBanue nepeMEHHOIO U BBIIPSIMIIEHHOTO TOKA ITPU IIOMOLLU 2 +
ocrutorpada
4 M3mepenune pasMepoB MaJIbIX 0OBEKTOB MPH TOMOIIIH MUKPOCKOTIA 2 +
Hroro 8 10%

4.4. Conep:kaHue NPaKTHYECKUX 3aHATHI
[IpakTHueckue 3aHATHS HE IPELYCMOTPEHbI

4.5. Buabl u coep:kaHue CaMOCTOSITEIbHOI PadoThI 00y4ar0IINXCs
4.5.1. Buabl caMmoCTOSATEIbHOH PadoThl 00yYAKOIIUXCS

Buabl camoctosiTensHOM paboThl 00yJarOIIHXCSt

KonnuecTBo yacoB

o 04HO# popme
00yueHust

110 3209HOH popme
00yueHust

INoxroroBka K 1a00paTOPHBIM 3aHATHAM U K 3allUTE
J1a00paTopHbIX padoT

21,5




CaMOCTOATENbHOE U3yUCHHE OTAEIBHBIX TEM U BOIPOCOB 31,5 119
HToro 53 119
4.5.2 CoaepxxaHue caMOCTOSITEIbLHON PadoThl 00y4aI0IMXCS
Ne /m HanmeHnoBanue TeM 1 BOIIPOCOB KonuuecTBo yacos
10 OYHOHI 10 3a04HOH
dopme dopme
o0yueHus o0yueHus
1 Marepus. [IBmxenne 3 3
2 dusnueckue BeNIMUUHBI U X U3MepeHne. OCHOBHBIE H3MEPHUTENIbHbBIE TPHUOOPHI 0,5 3
3 MeToyKa BEITIOTHEHHSI HETIOCPEICTBEHHBIX H3MEPEHUI 0,5 3
4 Mertouka BEITIOTHEHHS KOCBEHHBIX m3MepeHuit. [ padudeckwii criocod 05 3
IpecTaBleHNs pe3yIbTaToB H3MEPEHHUs ’
5 DJIeMEeHTHI MOCTYNATEIFHOTO ABIKCHUS - 4
6 [IpoBepka 3akOHA COXpaHEHHS UMITYIIbCa 1,5 3
7 DJIeMEeHTHI BpaIaTeIbHOTO TBIKECHUS - 4
8 V3yueHre OCHOBHOTO 3aKOHA JHHAMHUKH BPAIICHUS 1,5 3
9 DJeMEHTHI KoJIe0aTeaIbHOE IBIKEHNE 3 4
10 HccnenoBanue Kone0aTeIbHOTO ABIKCHHS, H3MEPEHHE YCKOPEHUS CBOOOIHOTO 15 i
NaJJCHHS IIPH TIOMOIIY MasTHAKA ’
11 MexaHH9decKUe BOTHBI - -
12 OCHOBBI CHIENIMATBHOM TEOPHH OTHOCHUTEILHOCTH 3 4
13 OcHOBBI MOJIEKYIISIpHO-KHHeTHUecKo# Teopun (MKT). SIBnenus nepeHoca - -
14 MoekyssipHBIC SIBICHUS B ra3ax 3 4
15 MoeKyssipHBIC SBICHUS B KHIKOCTSIX 3 4
16 UccnenoBanne TedeHUs BI3KOM KUAIKOCTH 1,5 -
17 HccnenoBaHue CBOWCTB IIOBEPXHOCTHOTO CJIOS KHIKOCTH, H3MEPEHHE 15 3
K03 HUIMEHTA TOBEPXHOCTHOTO HATSKESHHS JKHKOCTH ’
18 MoekyssipHBIC SIBIICHUSI B TBEPIBIX TelaxX 3 4
19 Wzyuenwne 3akoHa ['yka. MccnenoBanme MOIyIsl yIpyrocTa 1,5 3
20 [lepBoe Ha"aI0 TEPMOAWHAMHKH - 4
21 Bropoe Havao TepMoJIHAMUKI - 4
22 DJeKTpHUYECKOe T0JIE B BAKYyMe - 4
23 Dnekrpuyeckue nenu. M3Mepenne GU3nuecKux BeTHInH 15 3
9JIEKTPOU3MEPUTENBHBIMHU IPUOOpaMHu '
24 BemecTBo B AIIEKTPHYESCKOM TTOJIE 3,5 4
25 [TocTosiHHOE MAarHUTHOE TIOJIE B BAKYYME H BEIIESCTBE - 4
26 UccnenoBanue MarHMTHOIO OIS IIOCTOSTHHOIO MarHuTa 1,5 3
27 JIBIKeHHE 3apsHKCHHBIX YACTHIL B 3JICKTPHYSCKOM H MATHUTHOM TIOJIE 3,5 3
28 [ToCTOSIHHBIN 3TEKTPUIECKHN TOK 3 3
29 DneKTpOMarHuTHast MHAYKUUS U IEPEMEHHBIH 3JIEKTPHICSCKUIA TOK - -
30 HccnenoBanue epeMEHHOTO U BBIIPSMIICHHOTO TOKA P OMOIIH 5 i
ocrsutorpada
31 DJIeKTpOMAarHUTHOE 10JIe - 3
32 DJIeMEHTHI T€OMETPUYECKON ONTHUKU 3,5 4
33 V3mepenune pa3MepoB MallbIX 0OBEKTOB PHU MOMOIIHM MHUKPOCKOIA 1,5 -
34 OJIeMEHTHI BOJTHOBOH ONTHKH - 8
35 HccnenoBanne BOJTHOBBIX CBOICTB CBETA, M3MEPEHHE JUTMHBI CBETOBOM BOJIHEI 15
TP TOMOITH JU(PPAKITMOHHON pemeTKH '
36 W3ydenue nonsipuMerpa, u3MepeHne KOHLEHTPAILUH PACTBOPOB ONTHYECKU 15 3
AKTUBHBIX BEIIECTB '
37 I'pagynpoBKa CIIEeKTPOCKOIA U UCCIIEJOBAaHUE CIIEKTPOB 1,5 3
38 DneMeHThI KBAHTOBOI ONTHUKH - 3
39 DeMeHThI KBAHTOBON MEXaHUKH - 4
40 OnemeHTh GpU3nKu aToma - -
41 OneMeHTH (PU3UKH aTOMHOTO Spa M MJIEMEHTAPHBIX YaCTHII - 4
Hroro 53 119
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5. YueOHo-MeTOANYEeCKOii 00ecnedeHrne CAMOCTOSATEIbHOM PadoThl 00y4aAOIIMXCS 10
AUCHUILINHE

YuebHo-MeTonuueckue pa3padboTku umerorcs B Hayunoit 6ubnmoreke ®I'bOY BO HOxHO-
VYpanbckuii ['AY:

1. ®usuka [DAEKTPOHHBIA pecypc]: METONUYECKHE yKa3aHUsS K JaOOpaTOpHBIM 3aHATHIM
JUIsE  OOydJaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpouW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHOM MPOAYKIMHU, HAIPaBIEHHOCTh TEXHOJOTUS NPOU3BOJCTBA,
XpaHeHUs M NepepadOTKU MPOAYKIUH KHUBOTHOBOACTBA M PACTCHUEBOJCTBA, YPOBEHb BBHICHIETO
obOpaszoBanus OakanaBpuar, popma odyuenus — ouynas / Cocrt. C.B. llamuna, H.P. Illranesa. -
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. — 88 c. Pexxum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=8434.

2. ®usuka [DNEeKTPOHHBIA pecypc]: METOAMYECKHEe YKa3aHHS K JJaOOpaTOPHBIM 3aHATHSIM
JUIsE  OOydJaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpouW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHOM MPOAYKIMHU, HAIMPaBIEHHOCTh TEXHOJOTHUSI NMPOU3BOJCTBA,
XpaHEHHs M NepepadOTKU MPOAYKIUH KHUBOTHOBOACTBA U PACTCHUEBOJICTBA, YPOBEHb BBICHIETO
oOpa3oBanus OakanaBpuar, opma obyuenuss — 3aounas / Coct. C.B. llamuna, H.P. [lltanesa. -
Tpounk: FOxHO- Ypanbckuii TAY, 2023. — 29 C. Pexum JocTyma:
https://edu.sursau.ru/course/view.php?id=8434.

3. lllamuna, C. B. ®usmka [DNEKTPOHHBIH pecypc]: METOIUYECKHE PEKOMEHAAIMH TI0
OpraHHU3alMyl CaMOCTOSITEIbHONH paboThl Al OOyYaroIIMXCsl IO HANpPaBICHUIO TMOATOTOBKHU:
35.03.07 TexHosorus mpPOU3BOACTBA U MEPEPaOOTKU CEIbCKOXO3AUCTBEHHOW MPOAYKILIHH,
HANpaBIEHHOCTh  TeXHONMOTWs  MPOU3BOACTBA, XpaHEHUS U  mepepaboTKu  MPOAYKIUHU
JKUBOTHOBOJICTBA M pacTEHUEBOACTBA, (opma oOyuenus — ounas / C. B. lllamuna. - Tpowuuk:
HOsxHO-Ypanbckuii T'AY, 2023. - 37 C. Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=8434.

4. llamuna, C. B. ®usuka [DneKTpoHHBIA pecypc]: MeTonuyecKue pPEeKOMEHAAUH IO
OpraHu3alliil CaMOCTOSITENIFHOW paboThl Ui OOy4YaromuXcs IO HANpaBICHUIO IOITOTOBKH:
35.03.07 TexHonorust MNpPOU3BOACTBA M MepepabOTKH CEIbCKOXO3SHCTBEHHOW MPOIYKIIMH,
HalpaBJIE€HHOCTh  TeXHONOTus  MPOU3BOACTBA, XpaHEHUS U  NepepabOTKUM  IPOAYKLHUHU
KMBOTHOBOJICTBA U PAaCTEHMEBOJCTBA, (opma oOyuenus — 3aouHas / C. B. llamuna. - Tpouuk:
HOxHO0-Ypanbckuit T'AY, 2023. - 45 c. Pexum JIOCTyTIA:
https://edu.sursau.ru/course/view.php?id=8434.

5.®u3uka [DIeKTpOHHBINA pecypc]: yuebHoe mocolue A o0ydarommxcsl M0 HalpaBIeHUIO
noarotoBku 35.03.07: TexHomorusi MNpOM3BOACTBA U MepepabOTKH  CEIbCKOXO35HCTBEHHOMN
MIPOJYKIIMHU, YPOBEHBb BbICIIEro oOpa3zoBanus: OakanaBpuar / C.B. lllamuna ; FOxHO-Ypanbckuit
I'AY, UxcTuTyT BerepuHapHoi MenuuuHbel.— Tpounk: FOxHo-Ypansckuii T'AY, 2020. — 138 c.
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

6. @OH/ OIIEHOYHBIX CPEICTB VIS MPOBEAEHUsI MPOMEKYTOUHOM aTTecTaluu
00y4aomuXCcH N0 JMCUHUILTHHE
JIyst ycTaHOBJIGHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydarontuxcst TpedoBanusiMm OI'OC
BO paszpabotan QoH[ OIEHOYHBIX CPEACTB IS TEKYIIErO KOHTPOJS YCIIEBAeMOCTH U TMPOBEACHUS
MPOMEKYTOYHONM aTTecTanmuu oOydaromuxcss 1o aucuuruimae. DOoHJ OIEHOYHBIX CPEACTB
npeacrasiieH B [Ipunoxenuu.

7. OcHOBHAasI ¥ IONOJIHUTEJIbHASA yueOHasl TUTepaTypa, Heo0XoAMMas 115 0CBOCHHUS
AUCHHUITIIMHBI
OcHOBHast ¥ JOMOJHUTENbHAs ydeOHas nuTeparypa umeercs B Hayunoit Oubiamoreke u
ANIEKTPOHHOM MH(pOpManOoHHO-00pa3zoBarenpHO cpene PI'BOY BO 0xHo-Ypansckuii TAY.

OcHoBHas:
1. I'paGosckwit, P. . Kypc ¢usuku : yaeObnoe nocobue ans By3os / P. U. I'pabosckuit. — 13-
e u3n., crep. — Cankr-IletepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-9073-8. — Tekcr :
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AIIEKTPOHHBIN /l Jlanb : AIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/184052 (mara oOpamienus: 30.03.2023). — Pexum gocryma: s
aBTOPU3. MMOJIB30BATEIICH.

2. UBanos, U. B. OcHoBsl pusuku u 6nodusuk : yauebHoe nocodbue / V. B. IBanoB. — 2-¢
u3., uchp., gon. — Cankr-IlerepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-1350-8. —
Texct : onekrponned //  Jlamp : dnekTpoHHO-OMOmmoreuHas cucrema. —  URL:
https://e.lanbook.com/book/210917 (mara o6pamienus: 30.03.2023). — Pexum gocrtyma: uis
aBTOPHU3. I10JIb30BATEIICH.

3. lllamuna, C. B. ®usnka. 1eKTpUIECTBO U dekTpomaraeTn3M. Ontuka. dusuka aroma u
aTOMHOTO siipa : yueOHoe nmocooue s By3oB / C. B. lllamuna. — Cankr-IletepOypr : Jlans, 2022.
— 172 c¢. — ISBN 978-5-8114-8856-8. — Tekct : snexkrpoHHblid // JlaHb : 3JIEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/200375 (mara oGparieHus:
30.03.2023). — Pexum moctyma: i aBTOPHU3. TOIb30BaTEIICH.

JlomosiHUTEIbHASA

1. 3ucman, I. A. Kypc obuieit ¢pusuku. B 3 1. : yueGHOe nmocobue it By30B : B 3 Tomax / I
A. 3ucman, O. M. Tomec. — 9-e u3n., crep. — Canxkr-IlerepOypr : Jlanp, 2021 — Tom 1 :
Mexanuka. MonekynsapHas ¢pusuka. Konebanus u Bomasl — 2021. — 340 c¢. — ISBN 978-5-8114-
7648-0. — Texcrt : snexkrtpoHHslid / JlaHb : sJekTpoHHO-OMOMMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/163406 (mara oOpamienuns: 30.03.2023). — Pexum gocryma: s
ABTOPH3. I10JIb30BATEIICH.

2. 3ucmam, I A. Kypc obmeit ¢pusuku. B 3 1. Tom 2. DnexkrpuuectBo u Maraetusm / I. A.
3ucman, O. M. Tomec. — 9-¢ m3x., crep. — Cankr-IlerepOypr : Jlans, 2022. — 360 ¢. — ISBN
978-5-507-44379-6. — Texkct : anekTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEUHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/222653 (nara oopamienust: 30.03.2023). — Pexxum mocryma: ais
aBTOPH3. MOJIH30BATEIICH.

3. 3ucman, I. A. Kypc obmeit ¢pusukn : yaebHOe mocodbue i By30oB : B 3 tomax / I A.
3ucman, O. M. Tonec. — 8-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022 — Tom 3 : Onruka.
dwusuka atoMoB U MoJiekyln. @u3uka aToMHOTO sifjpa 1 Mukpodactun — 2022. — 504 c. — ISBN
978-5-507-44508-0. — Tekcr : anekTpoHHBIN // JlaHb : 3J1€KTPOHHO-OMONMOTEUHAs cucTeMa. —
URL: https://e.lanbook.com/book/233285 (nara oopamienus: 30.03.2023). — Pexxum mocrtymna: s
aBTOpPHU3. NOJIb30BATENEH.

4. Jlusenues, H. M. Kypc ¢usuku : yueObnux / H. M. JluBeHueB. — 7-e u3n., crep. —
Cankr-IlerepOypr : Jlansb, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 21€KTPOHHBIH //
Jlanb : anexTpoHHO-OMONHMOTeuHas cuctema. — URL: https://e.lanbook.com/book/210782 (nara
oOpamienus: 30.03.2023). — Pexxum octyna: /i aBTOpU3. MOJIb30BaTENeH.

8. Pecypchbl MH(OPMALHOHHO-TEIeKOMMYHUKAIMOHHOI ceTn «AHTepHeTY,
Heo0X0AuMbIe /IJIs1 0CBOEHUSI THCIUTIIMHbI

1. DnexkTpoHHO-OMONMMOTeUHAasT cUcTeMa u3AarenbcTBa «JlaHby [DNeKTpoHHBIA pecypc]. —
Canxkr-Ilerepoypr, 2010-2023. — Pexxum mgoctyma: http://e.lanbook.com/. — Jloctym 1o oruHy u
apoJIIo.

2. Hayunas onexktponnas OuOmmoreka eLIBRARY.RU [Dnektponnsiii pecypc]
[MHpOpMaLlMOHHO-aHANUTHYECKUH TopTan]. — MockBa, 2000-2023. — Pexum pgoctyna:
http://elibrary.ru/.

3.  DnexkTpoHHO-OMOIMOTEUHass cHucTeMa «YHHUBEpCUTETCKas OuOnuoTeka OHJIANH
[DnexTponHsIii pecypc]. — Mocksa, 2001-2023. — Peskum moctyma: http://biblioclub.ru/. — Toctyn
10 JIOTUHY U MapoJIio.

4. YOxxHO-YpanbCKuil TOCYJapCTBEHHBIN arpapHblii YHUBEpPCUTET [DIEKTPOHHBIN pecypc] :
ou. caift. — 2023. — Pexxum noctyna: http://roypray.pd/.
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9. Metonnueckne yKkazaHus 1Jis1 00y4arOLIUXCS 10 OCBOECHHIO Y CUMILIMHBI

VYuebHO-MeToaMuecKue pa3paboTku uMmeroTcss B Haywnoil OubnmuoTexe M 3IEKTPOHHOM
nHpopmarmorHo-oopazoBarenbHOM cpene @I'BOY BO IOxno-Ypansckuit [AY:

1. ®usuka [DneKTpOHHBIN pecypc|: METOOUYECKHE yKa3aHUs K J1a0OpaTOpHBIM 3aHSATHUAM
i oOydarommxcsi 1Mo HampapieHuio moarotoBku: 35.03.07 TexHomorust MpPOW3BOACTBA H
nepepadoOTKU CEeNbCKOXO3SIMCTBEHHON MPOIYKIMK, HAIPABICHHOCTh TEXHOJIOTHS MPOU3BOICTBA,
XpaHEHUs M MepepadOTKU MPOAYKIUHU >KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHBH BBICIIETO
oOpa3oBanmsi OakanaBpuar, ¢opma oOydeHus — ounas / Coct. C.B. lllamuna, H.P. Illtanesa. -
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. — 88 c. Pexxum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=8434.

2. ®usuka [DNeKTpOHHBIA pecypc]|: MeTonuvecKhe yka3aHHs K Ja0OpaTOpHBIM 3aHSATHIM
i oOydarommxcsi 1Mo HamparieHuio moarotoBku: 35.03.07 TexHomorust MpOW3BOACTBA H
nepepadoOTKU CEeNbCKOXO3SIMCTBEHHON MPOMYKLIMM, HANPABICHHOCTh TEXHOJIOTHS MPOU3BOICTBA,
XpaHEHUs U MepepabOoTKU MPOIYKIUU >KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHBH BBICIIETO
oOpa3oBanms OakanaBpuar, opma oOyuenuss — 3aounas / Coct. C.B. [llamuna, H.P. Illtanesa. -
Tpowurik: IOxHo-Ypanbckuit T'AY, 2023. - 29 c. Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=8434.

3. llamuna, C. B. ®usuka [DNEeKTpOHHBIH pecypc]|: METOIUYecKHe PEKOMEHAAIMH IO
OpraHM3aIlMl CaMOCTOSITEIIBHOH pabOThl I OOYYArOIIUXCSl IO HANpPAaBICHUIO TTOATOTOBKH:
35.03.07 TexHomorus MpPOU3BOACTBA U MEPepabOTKU CEIbCKOXO3SHCTBEHHOW MPOAYKIIUH,
HANPaBICHHOCTh  TeXHOJOTHS  TNPOM3BOACTBA, XpaHEHUS W  TepepaboTKH  MPOAYKIIUU
JKUBOTHOBOJICTBA U PACTEHUEBOJCTBA, Gopma oOyuenuss — ounas / C. B. Illamuna. - Tpowurk:
HOxHo0-Ypanbckuit T'AY, 2023. - 37 c. Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=8434.

4. amuna, C. B. ®usuka [DneKTpOHHBIN pecypc]|: METOAMYECKUE PEKOMEHIAIUU I10
OpraHHU3alil CaMOCTOSITENIbHONM paboThl A OOYyYaroIIMXCsl IO HANpPaBICHUIO TMOATOTOBKHU:
35.03.07 TexHosnorus mpOU3BOACTBA U MEPEepabOTKU CENbCKOXO3SMCTBEHHONW IPOAYKLUH,
HANpaBIEeHHOCTh  TeXHONMOTHs  TMPOW3BOACTBA, XpaHEHUS U  TepepaboTKU  MPOAYKIIUHU
JKUBOTHOBOJICTBA M pPAacTEHHEBOACTBA, (popma oOyueHus — 3aouyHas / C. B. Illamunua. - Tpounk:
HOxHO-Ypanbckuii T'AY, 2023. - 45 c. Pexum JIOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=8434.

5.®uzuka [DIeKTpOHHBIA pecypc]: yueOHoe mocobue At 00y4aromuxcs Mo HalpaBICHUIO
noaroroBkn  35.03.07: TexHonorusi mNpoU3BOACTBA U IEPEPadOTKH  CEJIbCKOXO3SIMCTBEHHOMN
MPOAYKIMH, YPOBEHb BbIcIIero oOpa3oBanus: OakanmaBpuar / C.B. lamuna ; FOxHO-Ypanbckuii
I'AY, UnctutyTr BerepuHapHoil menuuuHbl.— Tpowunk: FOxno-Ypansckuit T'AY, 2020. — 138 c.
Pexxum noctyma: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

10. CoBpemennbie HHGPOPMANIMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble MPHU 0CYLIeCTBIEHUH
00pa3oBaTeJIbHOIO NMpoIecca Mo IMCUUILUINHE, BKJIIOYAA NepedyeHb NPOrpaMMHOro
obecreyeHnss 1 UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uOmuoTeke ¢ TEPMUHAIBHBIX CTAHIIUN MPEAOCTABISIETCS TOCTYN K 0azam
IaHHBIX:
- TexakcnepT (MHPOPMALIMOHHO-CIIPABOYHASL CUCTEMA);
- DIEeKTPOHHBIH Karajaor WuctutyTa BETEpUHAPHOU MEIUIIMHEL -
https://sursau.ru/about/library/contacts.php

[Mporpammuoe obecneuenne: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; Google Chrome; Moodle.
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11. MartepuajibHO-TeXHHYecKAasi 6a3a, HeoOXoAUMAs VISl OCYIIeCTBJIEHHs 00pa30BaTeIbLHOI0
npouecca no JMCUMIINHE

Y4yeOHble ayIuMTOpPUM 1JIA NPOBEACHUS] 3aHATHI, NMPeTyCMOTPEHHBIX NPOrpamMMmoii,
OCHAIIlEHHbIEe 000PY10BAHMEM U TEXHMYECKUMH CPeICTBAMU 00y4eHH sl

1. Yuebnas aynutopusi Ned24, ocHaieHHass 00OpyIOBaHUEM U TEXHHUYECKUMH CPEACTBAMU
JUTSI BBITIOJTHEHUS JIA0OPATOPHBIX PadoT.

2. Aymutopust Ned22?, ocHamieHHas ~ MYJBTUMEIUHHBIM  KOMIUIEKCOM  (HOYTOYK,
BUJIEOIIPOEKTOD).

ITomemeHus J1s1 CAMOCTOSITE/ILHOM Pad0ThI 00y4aroUIUXCs

1. ITomemenne 420 1151 caMOCTOATENBHON PadOThI, OCHAIIEHHOE KOMITBIOTEPHOM TEXHHUKOM
C MOJKJIIOUeHUEeM K ceTu «HTepHeT» 1 obecnieueHneM J0CTyna B AJIEKTPOHHYIO HH()OPMAIIMOHHO-
obpazosarenbHyto cpeny @I'BOY BO I0xno-Ypanbckuii [AY.

Hepeqeﬂb oﬁopyzlonamm U TEXHUYECCKHUX CPEACTB oﬁyqe}mﬂ: OCIII/IJIJIOFpa(i), MUKPOCKOIT

MBMU-1, nonspumerp, MWTAaHTEHIUPKYIb, cekyHaomep, TepmomeTp TTXK, nHoyrOyk Lenovo G570,
npoekrop ViewSonic, skpan
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INPUJIOKEHUE

®OH/J OHEHOYHbBIX CPEACTB
JUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TIPOBEJICHUS IPOMEKYTOYHOM aTTeCTaIlH
00y4Jarommxcs
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COIEPXAHUE

Kommerennum u  uX  UHOUKATOpbl, (QopMupyeMble B  IpoOLIECCE€  OCBOCHHS
D026 8020181070505 St

[Tokasarenu, KpUTepUM W  [IKajda  OICHUBAHUS  WHIUKATOPOB  JOCTHIKEHHSI
COPMUPOBAHHOCTH KOMITCTCHIIHI . . . .. . . veveesteesueinsteesteessteessesssseassesssseesssesnseessnesseessnesnsesssnas

TunoBble KOHTPOJIBHBIE 3a/laHUs U (WJIM) WHBIE Marepuasbl, HEOOXOAUMBIE JUIsl OLIEHKU
3HAaHWW, YMEHUH, HaBBIKOB U (WIKM) OMNbITAa JAEATEIbHOCTH, XapaKTEPU3YIOLIUX
c(OPMHUPOBAHHOCTb KOMIIETEHIIMH B IPOLIECCE OCBOCHUS TUCHUILIMHBL. ... .venenennennee.

Meronuyeckre MaTepraibl, OMPEASISIONINE TPOLCTyphl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (HJIM) OIBITA JESITEILHOCTH, XapaKTePU3YIOMUX cPOPMUPOBAHHOCTh
O 81 (SHNS) 2 01170 R
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1. KoMnereHuMu 1 HX MHHAMKATOPBbI, JopMHUpYyeMble B poLecce 0CBOCHUS AU CHUILINHBI
OIIK-1 CriocobeH pemarh TUMOBBIE 33/1a4d MPO(GECCUOHATBFHON ESITEIbHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MareéMaTH4eCKHX, €CTECTBEHHOHAyYHBIX M O0O0IEnpo(eCCHOHAIBHBIX

JUCHUIIIMH ¢ TPUMCHCHUCM I/IH(l)OpMaI_[I/IOHHO-KOMMyHI/IKaLII/IOHHBIX TEXHOJIOTHH

®opmupyembie 3YH HaumenoBanue
OLICHOYHBIX CPEJICTB
Kon n -
HaNMECHOBAaHUE = g
MH]MKaTOpa g % E %
JIOCTHIKCHUS 3HaHWSA YMEHUSA HaBBIKH é[ [g %‘ §
KOMIIETCHIIUH g E § E
¥
=
NA-1. OIIK-1 Oobyuaromuiics OOyyaromuiics OO6yyaromniics Omnpoc Ha OK3aMeH
Pemaet TrnoBsie JIOJDKEH 3HATh JIOJDKEH YMETb JIOJDKEH BIIAJIETh 1a00paTOpPHOM
3aJa4n OCHOBHEIE OOBSICHUTD HaBBIKAMHU 3aHITUH
npoeCcCHOHANBHON | (PU3UUCCKHE SIBICHHS, | OCHOBHBIC HCTIOJIb30BaHHUS OTueT 1o
JIeITeNIbHOCTH Ha 3aKOHBI ¥ TPAHUIIBI MX | HaOJII0AaeMble OCHOBHBIX nabopaTopHOi
OCHOBE 3HaHU MIPUMEHUMOCTH; NPUPOJHBIE U obwmedu3nyeckux | pabore
OCHOBHBIX 3aKOHOB OCHOBHBIE TEXHOT'€HHBIE 32KOHOB H TectupoBanue
MaTeMaTH4eCKuX, ¢bm3naeckue SIBIICHUSI U MPUHIUIIOB JUTS
€CTECTBCHHOHAYYHBl | BEJIMYHHBI U 3¢ deKTsI ¢ PELICHHUS THITOBBIX
X JUCILHIUINAH C ¢dm3naeckue MO3UINN 3a1aq
PUMEHECHNEM KOHCTaHTBI, HX (yHIaMEeHTaNbHBIX | MPOoQEeCCHOHATHLHON
MH()OPMAITMOHHO- OIIpe/ieIIeHNs, (usmuecKux JIeSITEIbHOCTH;
KOMMYHUKAIIMOHHBIX | (DM3UYECKUI CMBICI, B3aUMOJICHCTBHIH; HaBBIKAMHU
TEXHOJIOTHI CIIOCOOBI M EIMHULIBI | YKa3aTh, KaKHe NPUMEHEHHUS
UX U3MEPEHHS; 3aKOHBI OCHOBHBIX METOJIOB
(dyHIaMeHTaNbHbIE OIHCHIBAIOT ¢bu3uko-
(y3HYeCcKHe OBITHI M | JJAHHOE SIBJICHUE MaTeMaTH4ecKoro
HX POJIb B Pa3BUTHU i 3G exT; aHalu3a st
HayKH; Ha3HA4Y€HHWE U | MCTOJKOBBIBATH pELICHUsI THITOBBIX
TIPUHIMIBI IEHCTBUS | CMBICI 3a1aq
BayKHEHIIHX (usmuecKux npodeccroHaIbHON
(dr3nIecKuX BEJIMYUH U JIeSITEIIbHOCTH;
mpubopoB (b1.0.14 — | nousTHIA; paboTaTh | HaBBIKAMHU
3.1) ¢ mpudopamu u MIPaBUIBHOM
o0opynoBaHuEM 9KCIUTyaTalH
(usrueckoit OCHOBHBIX
naboparopum, prOOpPOB U
HCIOJIb30BaTh obopynoBaHus
METOJIbI buznyeckoi
aJIEKBaTHOTO naboparTopum;
(huzngeckoro 00paboTku 1
MOZEINPOBAHUS WUHTEPIPETHPOBAHU
JUISL peILIeHUST s Pe3yNbTaToB
THUITOBBIX 3a/1a4 9KCIIEpUMEHTa
npodeccuonansio | (51.0.14 - H.1)
H IesITENHLHOCTH
(51.0.14 - V.1)
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2. lToka3aresin, KPUTEPUH U IIKAJIA OLEHUBAHUS WHINKATOPOB JOCTH/KEHHSI KOMIETEHIUH
NN-1. OIIK-1 Pemaer TumoBbie 3agadul MpOGECCUOHANBHOW MEATEeIHbHOCTH Ha OCHOBE 3HAHWKA OCHOBHBIX 33aKOHOB MAaTEMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX TUCIMIUIMH C TPUMEHEHHEM HH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHUH

IMokazarenn Kputepun ¥ mkajia OleHUBaHMS PE3yJIbTaTOB 00y4YEHHs 110 TUCIUIUIMHE
OLICHUBAHUS Henocrarounslii ypoBeHb JlocTarouHslii ypoBEHb Cpemuuii ypoBeHb Beicokuit ypoBeHb
(Popmupyemsic 3YH)
b1.0.14-3.1 OOyuatomuiics He 3HaeT ocHOBHbIe | OOyuaromuiics cnabo 3HaeT OOyuaromuiics 3HaeT OOyuatomuiics 3HaeT GpU3nIecKuit
(usnyecKue SIBICHUH U 3aKOHBI, OCHOBHBIE (pr3NYECKUE SIBICHUS, (U3MYECKUH CMBICI M €INHHLIBI CMBICTI U €JIMHULIBI U3MEPEHUS
BEJINYMHBI U KOHCTAHTBHI, 3aKOHBI, BEIMYMHBI, UX HU3MEpEHNUs] OCHOBHBIX OCHOBHBIX (DU3NUECKUX BEJIMYHH,
Ha3HaueHMs1 PU3NYECKUX NPUOOPOB | orpeaeneHus U Gpu3ndecKuii (U3MYECKHUX BEINYMH, SBICHHUS, SIBJICHUSI, 3aKOHBI, HA3HAYCHUE
CMBICI, Ha3HaUeHNe (PU3NIECKUX 3aKOHBI, Ha3HaUYeHHE PU3MIECKUX | (HU3NYECKUX NPUOOPOB C TpedyeMoit
npubopoB npUOOPOB, C HE3HAYUTEIBLHBIMU CTEITEHBIO ITOJHOTHI U TOYHOCTH
OLIMOKaMH U OTACIBHBIMH
mpoberaMu
b1.0.14-V1 OO0yuaromuiicst He yMeeT yKa3ars, Oo6yuaromuiicst c1abo ymeeT OO6yuaromuiicst ymeeT ykasaTb, OO0yuyaromuiicst yMeeT caMOCTOSTEIHHO
KaKHe 3aKOHbI OIMCBHIBAIOT JAHHOE | YKa3aTh, KAKHE 3aKOHBI OMICHIBAIOT | KaKHe 3aKOHBI OIHCHIBAIOT yKa3aTh, KAKHE 3aKOHBI OIHCHIBAIOT
sBIICHUE TN () (DeKT, JAHHOE ABJICHUE U 3 (DeKT, JAHHOE SBJICHUE TN 3 (DeKT, JaHHOE SBJICHUE WU 3 (DeKT,
HCTOJIKOBBIBATh CMBICT (DM3HYECKUX | MCTOJKOBBIBATH CMBICH (PU3MUECKUX | MCTOIKOBBIBATH CMBICI HCTOJIKOBBIBATH CMBICI (PU3MUYECKUX
BEJIMUMH U MOHSATHH, UCTIOJIb30BaTh | BEJIMYUH U MOHSATHH, UCIIONB30BaTh | (PM3MYESCKHUX BEIWYWH U TMIOHATHH, | BEIWYUH U MOHATHH, HCHIOJIB30BATH
¢usnyeckure TpruOOpPHI s pudops! 1 000PYAOBaHUS UCIIOJIB30BaTh PUOOPEI U npuoopsl ¥ 000pyHOBaHHE PU3MYECKON
pELICHUsI THITOBBIX 3a/1a4 ¢busnyeckoii 1aboparopun obopynoBaHue pU3HMIECKON Jaboparopuu
podeCcCHOHATBFHOMN eATeTbHOCTH nabopaTtopuu ¢
HE3HAYUTEIbHBIMH
3aTpYIHEHUSIMU
b1.0.14-H.1 OO0y4aromuiicsi He BIAJCeT OO6yuaromuiicst cinabo BlIajaeer OO6yuaromuiics BiaaeeT HaBbikamu | OOydaromuiics CBOOOIHO BIIaJEET

HaBBIKAMH UCIIOJIb30BAHUS
OCHOBHBIX 00IIe(QHU3MIECKUX
3aKOHOB M TIPUHIUIIOB U
MPUMEHEHHUST OCHOBHBIX METOJIOB
(hU3MKO-MATEMATHYECKOTO aHATIH3a
JUISL PEIICHUS TUTTOBBIX 3a/1a4
npodeccuoHaNIbHON NeATeIbHOCTH

HaBBIKAMU UCIIOJIB30BaHUs
OCHOBHBIX 00mIe(pr3mIecKux
3aKOHOB M MPUHIIUIIOB,
MIPUMEHEHHUsSI OCHOBHBIX METOJIOB
(hU3MKO-MATEMATHYECKOTO aHAIN3a
JUISL PELICHUS] TUIIOBBIX 3a/1a4
npo(eCCHOHATBHOMN IEATSILHOCTH

HCIIOIB30BaHUsI OCHOBHBIX
o0mrepr3ngecKux 3aKOHOB U
MIPUHIIUIIOB, METOAAMHU (PHU3HUKO-
MAaTeMaTHYeCKOro aHaan3a s
PELICHUS TUIIOBBIX 3a/1a4
podeCcCHOHATIBHOU IS TETbHOCTH
¢ HEOOIBIITNMH 3aTPyAHCHHISIMU

HAaBBIKU UCIIOJIb30BAHUSA OCHOBHBIX
o0rmrer3ndecKux 3aKOHOB U
MPUHIIUTIOB B BXKHEHIIIHX
MPAKTHYECKHUX MPUIOKEHHSIX;
MIPUMEHEHHS] OCHOBHBIX METOJIOB
(hU3MKO-MATEMATHIECKOTO ISl PELICHUSI
THIOBBIX 3a/1a4 IPOo(eCcCHOHATBHOM
JIEATEIILHOCTH
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3. TunoBble KOHTPOJILHBIE 3aJaHNsl U (MJIH) MHbIe MATEPHUAJIbl, HE0OX0AMMbIE 1JIs1 OLEeHKHU
3HAHMi, yMEHUI1, HABBIKOB M (WJIM) ONBITA eATEJIbHOCTH, XapaAKTEePHU3YIOIINX
c¢(hOpMHUPOBAHHOCTH KOMIIETEHI[HI1 B MpoIecce 0CBOCHUS TUCIHHIIINHBI

TunoBble KOHTPOJIbHBIC 3a/1aHUS U MaTepHalIbl, HEOOXOAUMBIE I OLIEHKU 3HAHUI, yMEHUN
Y HaBBIKOB, COJIEPXKATCsl B y4eOHO-METOINYECKIX pa3paboTKax, MPUBEICHHbBIX HIKE!

1. ®usuka [DAEKTPOHHBIA pecypc]: METOMUYECKHE yKa3aHUsS K JaOOpaTOpHBIM 3aHATHAM
JUIsE  oOydaromuxcss 1Mo HampaBieHuro moarotoBku: 35.03.07 TexHomorust mpOW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHON MPOAYKIMHU, HAIPaBIEHHOCTh TEXHOJOTHUS NPOU3BOJCTBA,
XpaHEHUs U MepepaboTKU MPOIYKIUU >KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHBH BBICIIETO
oOpa3oBanmsi OakanaBpuar, ¢opma oOyudeHus — ounas / Coct. C.B. Illamuna, H.P. Illtanesa. -
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. — 88 c. Pexum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=8434.

2. ®usuka [DNEeKTPOHHBIA pecypc]: METOAMYECKHEe YKa3aHHS K JJaOOpaTOPHBIM 3aHATHSIM
JUIsE  OOydaromuxcss 10 HampaBieHuro moarotoBku: 35.03.07 TexHomorus mNpowW3BOACTBA H
nepepaboTKU CEeNbCKOXO03AMCTBEHHON MPOAYKIIMU, HAIPAaBIEHHOCTh TEXHOJOTHUSI MPOU3BOJICTBA,
XpaHEHUs1 U MepepadOTKU MPOAYKLUHU >KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHb BBICIIETO
oOpa3oBanus OGakanaBpuar, opma obyuenuss — 3aounas / Coct. C.B. llamuna, H.P. [lltanesa. -
Tponnk: FOxHO- Ypanbckuii T'AY, 2023. — 29 C. Pexum JoCTyma:
https://edu.sursau.ru/course/view.php?id=8434.

3. Illamunaa, C. B. ®usmka [DNEKTPOHHBIH pecypc]: METOIUYECKHE PEKOMEHIAIMH TI0
OpraHHu3alil CaMOCTOSITEIbHONH paboThl A OOyYaroIIMXCsl IO HANpPaBICHUIO TMOATOTOBKHU:
35.03.07 TexHomorus mpPOU3BOACTBA U MEPEpabOTKU CENbCKOXO3SMCTBEHHONW IPOAYKIUH,
HANpaBIECHHOCTh  TeXHONMOTWs  MPOU3BOACTBA, XpaHEHUS U  mHepepaboTKu  MPOAYKLUU
JKUBOTHOBOJICTBA M pacTEHUEBOACTBA, (opma oOyuenus — ounas / C. B. lllamuna. - Tpouuk:
HOsxHO-Ypanbckuii T'AY, 2023. - 37 C. Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=8434.

4. Ilamuna, C. B. ®dusuka [DneKTpoHHBIH pecypc]: METOIMYEeCcKHe PEeKOMEHJIAIMH I10
OpraHM3alil CaMOCTOSITEIbHOM paboThl Al OOy4aroIIMXCsl IO HANpaBICHUIO IMOATOTOBKHU:
35.03.07 TexHonorust MNpPOU3BOACTBA M MEpepadOTKH CEIbCKOXO3SHCTBEHHOW MPOIYKIIMH,
HalpaBJIeHHOCTh  TexXHONMOrus  MPOU3BOACTBA, XpaHEHUS U  nHepepaboTKM  MPOAYKLUU
KMBOTHOBOJICTBA U PAaCTEHMEBOJCTBA, (opma oOyuenus — 3aouHas / C. B. llamuna. - Tpouuk:
HOxHo0-Ypanbckuit T'AY, 2023. - 45 c. Pexum JIOCTyTIA:
https://edu.sursau.ru/course/view.php?id=8434.

5.®u3uka [DeKTpOHHBINA pecypc]: yuebHoe mocolue A o0ydarommxcsl M0 HalpaBIeHUIO
noarotoBku 35.03.07: TexHomorusi MNpOM3BOACTBA U MepepabOTKH  CEIbCKOXO35HCTBEHHOMN
MIPOJYKIIMU, YPOBEHBb BhICIIEro oOpa3zoBanus: OakanaBpuar / C.B. Hlamuna ; FOxuo-Ypanbckuit
I'AY, UucTuTyT BetepuHapHoil menuuuHbel.— Tpounk: FOxHo-Ypansckuii T'AY, 2020. — 138 c.
Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/ivm/fbmi097.pdf

4. MeTonnuecKue MaTepuaJibl, Onpeneas e npoueaiypbl olleHMBaHUs 3HAHUI, yMEeHH,
HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaKTePU3YIIUX ¢GOPMHPOBAHHOCTH
KOMIIeTeHI Ml

B nmanHOM pasnene METOAMYECKUE MaTepHaibl, ONPEACISIOMINE MPOLEAYPbl OLICHUBAHUS
3HaHWI, YMEHUH, HABBIKOB M (WJIM) OMBITA JAEATEILHOCTH MO AuciuiinHe «Du3nkay, mpuBeICHBI
MPUMEHUTEIBHO K KaXJIOMY H3 HCIOJBb3YEMBIX BHUJIOB TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U
MIPOMEKYTOYHOM aTTECTAIMH O0YJIarOIITUXCS.

4.1. OueHo4YHBIE CPEACTBA IS MPOBEIEeHUS TEKYIEro KOHTPOJISI YCIeBAeMOCTH
B Mpouecce NPaKTHYeCKOIl MOAT0TOBKH
4.1.1. Onpoc Ha 1a60PATOPHOM 3aHATHHU
Onpoc Ha na0OpaTOpHOM 3aHSATHHM HCIOJB3YETCS JUIS OLGHKH KadecTBAa OCBOCHHS
00ydJarmmMcsi OCHOBHOM Mpod)eCcCHOHATBLHON 00pa30BaTeIbHON MPOrpaMMbl TIO  OTICITHHBIM
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BOMpOCaM W/WJIM TeMaM AUCHMIUTMHBL. TeMbl U IIaHbl 3aHATUN (CM. MeTonpa3paboTku «Dusuka
[D7eKTpOHHBIN pecypc]: METOIMYECKHE YKa3aHUs K JaOOpaTOpHBIM 3aHATHUAM Ui 00y4aromuxcs
no HampasiaeHuto noarotoBku: 35.03.07 TexHomoruss TPOW3BOACTBA H  IepepabOTKU
CEJIbCKOXO3SIICTBEHHOM IPOAYKLUHU, HAaNpaBICHHOCTh TEXHOJOTUS IPOM3BOJCTBA, XPaHEHUs U
nepepaboTKH MPOAYKIHUU >KUBOTHOBOJCTBA M PACTEHUEBOJCTBA, YPOBEHb BBICHIETO OOpa30BaHUs
OakanaBpuar, popma obyuenus — ounas / Coct. C.B. Illamuna, H.P. [lltanesa. - Tpounk: KOxHo-
VYpaneckuii TAY, 2023. — 88 c¢. Pexxum mgocryma: https://edu.sursau.ru/course/view.php?id=8434.
O@usnka [DJIEKTPOHHBIA pecypc|: METOAMYECKHME YKa3aHUs K JIaDOPAaTOPHBIM 3aHATHUAM IS
o0yJarommxcs Mo HarpasieHuo noaroToBku: 35.03.07 TexHoIOTHS MPOU3BOACTBA U MEPEPaOOTKH
CEJIbCKOXO3SIMCTBEHHONW MPOAYKIWHU, HAMpPaBICHHOCTh TEXHOJOTUS MPOM3BOJICTBA, XPaHEHUs U
nepepadOTKU MPOIYKIIMK XKUBOTHOBOJCTBA W PACTCHHEBOJCTBA, YPOBEHb BBICIIEIO OOpa3OBaHMUS
OakanaBpuar, hopma o0yuenus — 3aouHas / Coct. C.B. lllamuna, H.P. [lltanesa. - Tpowurk: FOxHo-
VYpansckuit TAY, 2023. — 29 c. Pexxum mocrtyma: https://edu.sursau.ru/course/view.php?id=8434.)
3apaHee cooOmiaroTcss oOyvarommmcs. OTBET OICHMBAETCA OLCHKONW «OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIBHO» UIIU «HEYIOBIETBOPUTEIHHOY.
Ounas ¢gopma o0ydeHust

No OlLeHOYHbBIE CPEJICTBA Kon u HanmeHoBanue

TunoBbie KOHTPOJBbHBIC 33JaHWsl W (WIIM) MHBIC MaTepUalibl, HEOOXOAMMBIE JJisi | MHIMKATOPA KOMIICTEHIIMU
OLICHKM 3HAHWH, yMEHWH, HaBBIKOB © (WIM) OOBITa  JACATEIHHOCTH,
XapaKTepH3yIOIUX CHOPMUPOBAHHOCTh KOMIICTCHIMI B TMPOIECCE OCBOCHHS

JIUCITUTUTAHBI
1 Tema 1 «Dusnueckre BeTUUUHBI U UX U3MepeHne. OCHOBHbIE U3MEpUTEIbHEBIE UA-1. OIIK-1
IpUOOPHI» Pemraer THmoBBIE 3amauu
1. Yro Ha3zpBatoT (u3mueckoil BermuunHoW? [IpuBerauTe mnpuMepsl (HU3MUSCKUX | MPodecCHOHATBHOM
BEJINYMH. JIESITETBHOCTH Ha OCHOBE
2. Yto Ha3bIBAIOT efMHMIICH (u3nueckoil BemmunHbl? [IprBeanTe npuMepbl OCHOBHBIX | 3HAHHIA OCHOBHBIX
Y IPOU3BOIHBIX CAMHUI (PH3UUCCKUX BEIIMUHH. 3aKOHOB MareMaTHYECKHX,
3. Yo MOHMMAIOT IO/ I3MEPEHHEM (PU3MYECKOM BETNIHHBI? €CTECTBEHHOHAYYHBIX
4. Kakue mudpbl Ha3BIBAFOT 3HAYAIIIME? IUCIATIINH c
5. Kakumu mipaBHIIaMU TIONB3YIOTCST TIPH TONICYETE KOJNMYESCTBA 3HAYalIMX IM(PP B | MPUMEHCHHEM
yucne? HHPOPMAITHOHHO-
6. KaxrMut mpaBuiIaMu TIOJIB3YIOTCS TIPH OKPYIIICHAH TIPUOVKEHHBIX TUCET? KOMMYHUKAIIUOHHBIX
7. Kakumu nipaBuiaMul IONTB3YIOTCS TIPU 3aITUCH MPUOTMKEHHBIX YHCEN? TEXHOJIOTUI
8. Uto co00ii mpencTaBisier MKajla H3MEPUTEILHOTO TIprudopa’?
2 Tema 2 «MeTouKa BBITIOJIHEHHUS HETIOCPEICTBEHHBIX N3MEPEHUI»
1. Kakme mnorpemHocTH pa3nuyaloT 10 ¢GopMe TMpeaCTaBICHUs pe3yiabraTa
U3MEpeHus?
2. UYto moHMMAOT moja abOCONIOTHOW TOTPemHOCThI0 u3MepeHusi? Uto oHa
XapakTepu3yer?
3. Yro mOHMMAIOT MOJ OTHOCUTENBHOM MOTPEeIIHOCThI0 u3MepeHus? Uro oHa
XapakTepu3yer?

4. Kakne NorpemHocTy pa3inuyaroT 10 HCTOUHUKY BO3SHUKHOBEHHSA?

5. Uem 00ycIiioBIEHBI METOANYECKHUE, IPHOOPHBIE M CYObEKTHUBHBIE TIOTPEIIHOCTH?
6. Kakue norpenrHocta pasnuyaroT 0 3aKOHOMEPHOCTSIM MPOSBICHUA?

7. YTO NOHMMAIOT TTOJI CHCTEMATHIECKUMHU M CITy9aifHBIMHU ITOTPEITHOCTAMHE?

8. Uro Ha3pIBAIOT HEMOCPEACTBEHHbIM U3MepenueMm? [lpuBenure mnpUMeEpsI
HEMOCPEACTBEHHBIX H3MEPEHHUH.

9. B kakolf mOCIEI0BaTEIHHOCTH BBITIONHSAETCS OJHOKPATHOE HEMOCPEICTBEHHOE
n3mepenue?

10. B xaxkoii mocienoBaTeIbHOCTH BEITOJIHAETCSI MHOTOKPAaTHOE HEMOCPEICTBEHHOE
usMepenue?

3 Tema 3 «MeTosmKa BEIITOJHEHHS KOCBEHHBIX M3MepeHuil. [ paduuaeckuii crocoo
MIPEJCTaBICHUS PE3yAbTaTOB U3MEPECHUS»

1. Yro Ha3bIBalOT KOCBEHHO M3MEpEHHOH BenmuuHOW? [IpuBexure mnpuMeps

KOCBEHHBIX U3MEPEHHH.

2. B xaxoii ociie10BaTebHOCTH BBINOJIHSIETCS KOCBEHHOE M3MepeHHe?

3. Uro Ha3bIBatOT rpaduKoM?

4. Kakumu TipaBUIIaMH TIOJIB3YIOTCS TTPH IMOCTPOSHUHN TpaduKOB?

5. Uro Ha3pIBaOT IrpaduIeCKON HHTEPIOJSIIUEH?

4 Tema 4 «ITpoBepka 3aKOHA COXPAHCHUS UMITYIIHCA»
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1. Yro Ha3piBaeTCs MUMITYNbCOM Tena? B Kakux eIMHUIAX HU3MEpSIeTCs] MMITYIIbC
Tena?

2. IlpuBeanTe onpeaeaeHne H30IUPOBAHHON CHCTEMBI.

3. [IpuBennte GpopMynHupoBKY u (HOPMyITy 3aKOHA COXPAHEHIS HMITYIIBCA.

4. Harmmmure u 00bsicHUTE (OPMYIy IS ONpenesieHus Kod(p(HUIMEeHTa TPEeHHI
CKOJIEXKCHUS.

5. Kak ompenmensoT CKOPOCTP H HMITYIEC IIEPBOTO Tela B MOMEHT €ro
CTOJIKHOBEHHSA C TeIoM Ne2?

6. Kak onpenesisioT CKOpOCTH ¥ UMITYNIBCHI TEJI OCJIE UX B3auMoieHcTBHs?

Tema 5 «/3ydeHre 0OCHOBHOTO 3aKOHA JUHAMHKH BPAILCHUSD)
1. Kakoe niBmxeHHeE Tesia Ha3bIBaeTCsl BpallaTesIbHbIM?
2. Uro Ha3pIBaeTCs YINIOBBIM IepeMelieHreM? 3anuInTe 1 00BbsICHUTE PacyeTHYIO
¢dopmyy. KakuMu eanHHIAME U3MEPSIOT 3Ty BEIHYHHY?
3. Uro Ha3bIBaeTCs YIIOBOH CKOPOCThIO? 3amuIINTe W OOBSCHUTE PAaCUETHYIO
bopmyny. Kaknmu erHHIAMEI U3MEPSIOT 3Ty BEIUYUHY?
4. Yto Ha3BIBaeTCS YIJIOBEIM YCKOpPCHHEM? 3alHUIIUTEe M OOBSCHUTE PACUCTHYIO
bopmyy. Kaknmu eqMHHIAMEI H3MEPSIOT 3TY BEIUYUHY?
5. Banmmmre u OOBACHUTE (OPMYIBI CBS3M MEXIY JIHHEHHBIM H YIJIOBBIM
NEepPEMELICHHUAMHY, JIMHCHHONH M YIIOBOH CKOPOCTAMH, JIMHEHHBIM H YIJIOBBIM
YCKOPSHUSIMU TOYEK BPAILAIOLIErocs Tena.
6. aiite ompezesneHus, HaIUIIUTE U 00bsICHUTE (OPMYINBI: a) MOMEHTA CHIIBI; 0)
MOMEHTa MHEpPIMH MarephajbHOW TOYKH; B) MOMEHTa WMHEPLWH BpAIarOLIErocs
Tena. B Kakux eiMHULAX U3MEPSIOT 3TU BETHYHHBI?
7. Ipuseaute (opMynupoBky u (HOpMyITy OCHOBHOTO 3aKOHA BpAIaTEIbHOTO
JIBHDKCHHUSL.

Tema 6 «VccnenoBanue kos1e0aTeIbHOTO IBUKEHHS, N3MEPEHNE YCKOPEHUS
CBOOOJTHOTO MaCHUS ITPH TIOMOIIY MasiTHUKA
1. Yto Ha3BIBAIOT KOJeOATEIHHBIM JBIKCHIEM ?
2. Yro Ha3bIBAIOT TapMOHMYECKMM ocmwuiitopom? IlpuBenure mnpumepsl
TapMOHHYECKOTO OCHMILIATOPA.
3. Yto Ha3BIBAIOT (PU3UICCKIM MASTHHKOM?
4. YT0 Ha3bIBAIOT MPYXKUHHBIM MasiTHUKOM?
5. YTo Ha3BIBAIOT MAaTEMATHUYECKUM MAsSTHUKOM?
6. 3anmuIIuTe U Pa3bICHUTE YPaBHEHHS TAPMOHHUUYECKOTO KoJIeOaHusl.
7. NaiiTe onpeneneHus CMEUIEHUs, aMIUIUTY/Ibl, IEPUO/Ia, YACTOThl U IIUKINYECKON
JaCcTOTH! KONeOaHUH.

Tema 7 «MccnenoBaHue TEUEHUS BA3KOU )KUKOCTHD)
1. KaxoBa ¢u3nyeckass HpupoAa BHYTPEHHETO TPEHHWsS B JKUIKOCTAX? B dem
MpOSBIISIET ce0sl BHyTpeHHee TpeHue?
2. Yemy paBHa cmia BHyTpeHHero TpeHus? Hammmmre u oOwsicHHTE (OpMYITY
3axoHa Hpl0TOHA [71s1 BHYTpEHHETO TPeHHSI.
3. Uro Takoe TpagweHT (GHU3MYCCKOW BEIHUYMHBI? [pagueHThl KakuX BEITHYUH
BCTPEYAIOTCS B TaHHOI padore?
4. JNaiitre ompenencHue KOd(QQUIIEHTa BI3KOCTH >KUAKOCTH. Kakoil enuHHIICH
m3Mmepsiercss kodp¢unuertT Bs3kocth B CU? UTo m Kak BIHAET HAa BEIHYHHY
KO3 uIEeHTa BIZKOCTH?
5. Coopmymupyiite 3akoH Ilyaseitss; HammmmTe W oOBsicHHTE (DOopMyTy 3akoHa
Ilyazeinsl.

Tema 8§ «ccnenoBanue CBOMCTB HOBEPXHOCTHOTO CIIOS )KUIKOCTH, U3MEpPEHHE
k03¢ hUIHIeHTa TOBEPXHOCTHOTO HATSIKEHUS JKUAKOCTH

1. Uto Ha3pIBaeTCs MOBEPXHOCTHBIM HaTsDKeHWeM? Packpoiite (pu3uueckuii cMbICT
3TOTO SIBJIEHHUS C TIO3HIIFN MOJIEKYIIAPHO-KHHETHIECKOH TEOPHH.
2.Yto Taxoe cuiia OBEPXHOCTHOTO HATSDKEHUS?
3. Uro HazpiBaeTcsi KOI(GHUIMEHTOM ITOBEPXHOCTHOTO HATSHKCHMSI KHUIKOCTH?
Hammmire onpeznensitoniee ypaBHeHHe KO3 (UIMEHTa TOBEPXHOCTHOTO HATSKEHHS
JKUZIKOCTHU. B Kaknx eiMHUIaX M3MepseTcs 3Ta BeIMIMHa?
4.Yto Takoe kamuursip? Packpoiite ¢pusndecknii CMbICI SBJICHNS KalMIUIIPHOCTH.
5 Hammmure m o0pscHuTe (OPMYNTBL: a) W3OBITOYHOTO JABICHWS HCKPHUBICHHOW
MOBEPXHOCTH JKUAKOCTH, 0) TMAPOCTATHYECKOTO JABICHUS XHUJIKOCTH, B) Pa3HOCTH
YPOBHEH XKHIKOCTEH B KalMJUIAPE U B COOOIIAIOMIMMCS C HUM IITHPOKOM COCYJIE.
6. Hanmmmure m o0bsicHUTE QOpMyITy, IO KOTOPOH B JMaHHOW paboTe m3MepsieTcs
K02 PUIMEHT TOBEPXHOCTHOTO HATSKCHHUS.

Tema 9 «/3yuenue 3akoHa ['yka. MI3mepenue MOAYIsl yIpyroCTH
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1. Yro Ha3biBactcs aedopmarmeii?

2. HazoBure Tunbl 1 BUABI eopMannii, pACKPOHTE UX CMBICI?

3. Chopmynupyiite 3akon ['yka. Hanmmure u pa3bsicaute Gopmyny 3akona ['yka.

4. Yro TaKoe cTpera mporuda’? 3ammimre 1 pazbsACHUTE POPMYITY CTPEIIBI Iporuda.

5. 3ammmmTe W pa3bscHUTE (OPMYITy 3aKkoHA [yka B NpUMEHEHHH K aedopManuu
n3ru0a OTHOPOIHOTO CTEPIKHS MPSMOYTOIBHOTO CEUCHNS.

6. Uro nHaswBaerca nedopmanueii? HaszoBure THIBI W BUAB AedopManui,
PacKpoiTe MX CMBICIT?

7. Packpoiite (pr3nUecKuil CMBICII MOYIIS YIIPYroCTH. B Kakux eanHMIaX u3MepsieTcs
MOAYNb YIPYroctu?

8. 3aBucHT NI BeJMYMHA MOJYIS YIPYTOCTH OT Pa3MepoB Ne(OpMHUPYEMOTO Tena,
TPHIIOKEHHBIX HArPY30K, BELIECTBA, M3 KOTOPOTO M3TOTOBJIEHO TeJo?

10

Tema 10 «Onexrpuyeckue uenu. M3mMepeHue puanyeckux BEITUUUH
ANIEKTPOU3MEPHUTEIBHBIMU TIPHOOPAMID)
1. Uto Ha3BIBAIOT AIEKTPHUUCCKON 1enbio? UTO BXOIUT B ANIEKTPUIECKYIO IIETh?
2. Uto Ha3BIBAIOT CXEMOH MEKTPUICCKOH 1erm?
3. Kakwe mpaBmiia He0OXOIMMO COOMONATh MpH COOPKE MEKTPUIECKOi rermun?
4. Yto Ha3BIBAaIOT KJIAcCOM TouHOCTH Ipubopa? Kak 0003HaueH Kilacc TOYHOCTH Ha
npubope? 1o Kakoit popMylie ONPEAEISIOT KITace TOYHOCTH?

11

Tema 11 «MccenoBaHrne MarHUTHOTO TTOJIS IIOCTOSTHHOTO MarHHUTa»
1. Yro Takoe MarauTHOE 1mosie? KakoBo ero maBHOE CBOHMCTBO?
2. JlaiiTe ompezeneHue cuiibl Ammepa.
3. Uro HazbiBaeTcs WHAyKIMeW MmarautHoro mnona? IlpuBeaure ompenensioliee
YpaBHCHHE WHIYKIIMKM MAarHUTHOTO MO U OOBACHUTE €ro. B KakuxX equHHIaxX
H3MEepSIeTCS HHAYKIMSA MArHUTHOTO T0J1s1? OOBACHUTE (DH3MICSCKUI CMBICT STUHHUIIBL.
4. Coopmynupyiite npaBuiao JeBod pyku. Hayuurech NpuUMEHSATH IpaBWIO Ia
MIPAKTHKE.

12

Tema 12 «MccnenoBanye NepeMEHHOTO U BHIIPSIMIICHHOTO TOKa IPH OMOIIN
ocuwntorpaga
1. JlaiiTe onpeneneHue NepeMeHHOr0 TOKa.
2. Kaxkoil Tok Ha3bIBaeTCs BBIIPIMICHHBIM?
3. Kak W3 mepeMeHHOro NOMy4aloT OXHOINOIYIEPHOAHO WIIH JIBYXIIOTYIICPHOIHO
BBIIPSIMIICHHBIE TOKH?
4. OObsCHUTE, YEM U KaK «CTJIAKUBAIOT) ITYITBCALIMH BBIIPSIMIICHHOTO TOKA?
5. Ilepeuncante, U3 KaKMX Y3JI0B COCTOMT JIEKTPOHHBIN ocimiuiorpad?

13

Tema 13 «M3MepeHne pa3MepoB MaJbIx 0OBEKTOB IPH TOMOIIY MUKPOCKOIIa
1. OOBSCHUTE, YTO HA3BIBACTCS JIMH30M, IJIABHOH OINTHYECKOH OCHIO JIMH3BI,
ONTHYECKUM LIEHTPOM JIMH3bI, ()OKYCOM U (DOKYCHBIM PACcCTOSIHUEM; Y€MY PaBHO
JMHEHHOE yBEeINYeHHE JINH3BI?
2. HauepTure (110 maMsTH) X0 JIydel B MUKPOCKOTIE U TIOSICHUTE PHCYHOK.
3. OOBsICHUTE TPUHIUIT PAOOTHI MUKPOCKOIIA.
4. Ha3oBuTe OCHOBHBIE Y376l M MEXaHM3MBl MHKpPOCKONIa W OOBSICHHTE WX
Ha3HauCHHE.
5. Hammmure 1 00bsicHUTE (OPMYITBI, JAIOMIME BO3MOXKHOCTh HAWTH YBEIHUCHHUE
OKyJIsIpa, YBEJIMUCHNE 00bEKTHBA M yBEIHMICHHE MUKPOCKOIIA

14

Tema 14 «ccenoBaHrie BOTHOBBIX CBOMCTB CBETA, M3MEPEHHE JITUHBI CBETOBOM
BOJTHBI TIPH IIOMOIIHX TU(GPAKIIHOHHOMN PEIICTKI

1. OObsicHUTE, KaKOW AHWANa3oH JUIMH JJIEKTPOMAarHUTHBIX BOJH COOTBETCTBYET
BUAUMOMY cBeTy? Kak cBeTOBBIE BOJHBI Pa3IUYHON JUIMHBI BOCIPUHUMAIOTCS
HAIIUM OPTaHOM 3pEHHA?
2. [aiite ompenenenue wuHrepdepeHunu. OOBSICHUTE YCIOBUS BO3HHMKHOBEHHUS
UHTEpEPEHIINN.
3. Yto Ha3pIBaeTCs pa3HOCTHIO Xoia BOJH? OOBSICHUTE YCIIOBHS BO3HHKHOBCHHS
UHTEP(PEPEHIIMOHHBIX MAKCHMYMOB, MUHHMYMOB.
4. Navite ompenencHue audpakuun. B gem mposeusercs, mudppakuus? Korma
HaONroHaeTcst NUQPaKIK CBETOBBIX BOJH?
5. O0wscHuTe sBIeHUE AUBpaKIUKA CBeTa OT JBYX INENICH, BBIBEAHTE (HOPMYITY,
OTIPENSISTIONTYIO YCIOBUE BOSHUKHOBEHUS TU(PPAKIIMOHHBIX MAKCUMYMOB.
6. OObBsicHUTE YCTPOHCTBO AW(PpPaKIMOHHOW pemeTku. YUTo Ha3bIBaeTCs
MOCTOSIHHON TN PAKIMOHHON pemeTKH?

15

Tema 15 «/3yuenue monsipumeTpa, U3MepeHre KOHIIEHTPAIIUN PacTBOPOB
ONTUYECKH aKTUBHBIX BEILIECTB)
1. CBeTOBBIE BOJIHBI — 3TO BOJIHBI OMIEPEYHBIE MIIH MPOAOIbHBIE?
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2. PacckaxxuTe 0 «CTPYKType» OSNeKTpOMarHUTHOM BomHel. Kak omnpenenuts
HalpasJIeHHE PacpOCTPAHEHUS! HJIEKTPOMArHUTHBIX KoeOaHuii?

3. Kaxkoii cBeT Ha3bIBaeTCS €CTECTBEHHBIM WIIN HETIOJIIPU30BAHHBIM?

4. Jlaifire ompenencHHe MOJSIPU3OBAHHOTO CBeTa. Kak MOXHO TIONYYHTh
TIOJSIPU30BAaHHBIN CBET?

5. Yro Ttakoe momsgpm3aTop u aHanmzatop? Hammmure u oOBscHHTE (GOpMYyTy
3akoHa Maimoca.

6. Jlaiite ompeneneHWe ONTHYECKH AKTUBHOTO BEINECTBA, NPHUBEANUTE HPUMEPHI
ONTHYECKH aKTUBHBIX BELIECTB.

7. OOBsicHUTE SIBIIEHHE BPAILEHUS TUIOCKOCTH KoJIeOAaHHUH MOJSIPH30BAaHHOTO CBETA!
HAITUIINTE U OOBSCHUTE (QOpMYITy, ONPEIEISIONyI0 3aBUCUMOCTh yIila ITOBOPOTA
TUIOCKOCTH KOJICOAaHWH MOJNSIPU30BAHHOIO CBETa OT KOHIIEHTpAalMU pacTBopa
ONTHYECKH aKTHBHOTO BEIECTBA.

8. Uro moxa3siBaeT KOA(PPHUINECHT, Ha3bIBaEMBIN yACTHHBIM BpalleHueM? 3aBUCHT
JM 3HAa4YCHHUE YAENBHOTO BpALICHUs OT AJIWHBI CBETOBOW BONHBI? Hanmmmre n

o0BsicHUTE (HOPMYITY U SAUHHUIY H3MEPEHHS YACIFHOTO BPAICHHSI.
9. YTto moKka3bIBaeT KOHIIEHTPAIHs pacTBopa?

16 Tema 16 «I'pamynpoBKa CIIEKTPOCKOIIA M HCCIICTOBAHNE CIICKTPOBY»

1. OObsAcHHTE MEXaHHW3M H3JIydCHHS CBETa aToMaMH BemiecTBa. Uemy paBHa
SHEpTHst n3IydaeMoro Gporona?

2. Hanmmure u oObsicHUTE (QOPMYIY, ONPEACISIONIYI0 YacTOTY H3NIy4YeHUS NpPU
Mepexofie aToMa C OJHOI'0 SHEPreTHYEeCKOro YPOBHS Ha APYTOH.

3. OOBsiICHUTE MEXaHU3M BO30YKAEHUs aroMa, chopMynupyiTe 3akoH Kupxroda.

4. Maiite ompereieHUe TUCIEPCUM CBeTa. B ueM MpOsBIAETCS AUCHEPCUS HpHU
MIPOXOXKICHUHU CBETa Uepe3 TPEXTPaHHYIO0 MPU3MY?

5. Jlaiite onpenenenue cuekrpa. Kakue BUAbI CIIEKTPOB pa3auyaror?

6. Kakume cnekTpbl Ha3bIBalOTCA CHEKTpaMH HcmyckaHus? UYro sBusercs
W3JTydaTeNsIMA JIMHEHYaToro, CIUIONIHOTO M IOJIOCATOTO CIEKTPOB HCITYCKAaHUS?
OObscHUTE MEXaHN3M ITOTYYEHHS JIMHEHYATOTO CIIEKTPa NCITYCKaHUsI BOIOPOa.

7. laiite onpenenenue u 0ObSICHUTE MEXaHU3M TTOJYYEHHS CIIEKTPa TOTJIOICHHS.
8. UTto Takoe crieKTpanbHbIi aHaau3?

Kputepun omenku (tabn.) AOBOAATCA A0 CBeIeHUs OOy4arolIMXCs B Havale 3aHSATHH.
OrnieHka 00bsIBISIETCSl 00yUYaOIIEMYCsl HETTIOCPEACTBEHHO TMOCJI€ YCTHOTO OTBETA.

Hxana Kputepuu ouennBanus
Onenka 5 - 00yJaromuiics MOJHOCTHIO YCBOMJ YIEOHBI MaTepHa;
(oTmaHO) - TOKA3bIBACT 3HAHUE OCHOBHBIX IMOHITHH TEMBI, TPAMOTHO IOJIB3yETCS TEPMHUHOJIOTHEIH;
- TMPOSBISIET YMCHHE AaHAIH3UpOBaTh W 0000maTh HWHGOPMAIHIO, HABBEIKH CBSI3HOTO
onucaHus (HU3NICCKUX SBICHUH U TPOIIECCOB;
- JIEMOHCTpHUpyeT yMEHHME u3JaraTb Marepuajl B  OIPEAEICHHOW JIOTHYECKOH
HOCTIeIOBAaTEILHOCTH;
- TIOKa3pIBaeT YMEHHE WIUIIOCTPUPOBATH TEOPETHUYECKUE IIONOXKCHHS KOHKPETHBIMHU
npUMepamuy;
- IEMOHCTPHUPYET CPOPMUPOBAHHOCTh U YCTOHYNBOCTD 3HAHHU, YMEHHIA U HABBIKOB,;
- MOryT OBITh JOMNYyIIEHbl OJHA—]BE HETOYHOCTH IPH OCBEIIEHHH BTOPOCTENEHHBIX
BOIIPOCOB
Orenka 4 OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAaHMIM Ha OIIEHKY «5», HO IPH ATOM MMEET MECTO
(xoporo) OJIMH U3 HEJIOCTATKOB:
- B yCBOGHHH Marepuayia JOMYyLIeHbl HeOOJbIINE MPOOeIbl, He MCKA3UBILUE COJEpP)KaHHE
OTBETA;
- B M3JIOKEHUU MaTepHalia J0NyleHbl HE3HAYUTEIbHbIE HETOUHOCTH
Onenka 3 - HETIOJTHO MJIM HETIOCJIEJIOBATENIbHO PAaCKPBITO COJep)KaHHe MaTeprala, Ho OKa3aHo olriee
(YIOBIIETBOPUTENEHO) | MOHMMAaHKME BOIIPOCA M MPOAEMOHCTPUPOBAHBI YMEHHS, JOCTaTOYHBIC IJIS JabHEHIIero
YCBOEHHMSI MaTepuaa;
- IIMEJIHCH 3aTPyAHEHUS WU JOMYIIEHBI OIINOKH B ONPEACTICHUN MOHATHH, NCTIONb30BaHUH
TEPMUHOJIOTHH, ONHCAHWU (HU3NUECKUX SBICHHA W IPOIECCOB, HMCIPABICHHBIE IOCTE
HABOZSIIIUX BOIIPOCOB,
- BBIBJIGHA HENOCTAaTO4Has C(GOPMHUPOBAHHOCTh 3HAHWH, YMEHHH H  HABBHIKOB,
o0ydJarouiics He MOXKET IPUMEHHTH TEOPUIO B HOBOW CUTYaIlUHI
Ornenka 2 - HE pacKpbITO OCHOBHOE COZIEp)KaHUE MaTepuaa;
(HEyIOBIETBOPUTENIEHO) | - OOHApy)XeHO HE3HAHWE WM HEMOHMMaHWe OOoNbIIed WM Haubojee BAKHON dYacTH
Marepuana;
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BOIIPOCOB;

HaBBIKH

- HOITYUICHBI OIIHOKK B OnpeaACICHUN HOHHTI/Iﬁ, npyu UCHOJIb30BAHWU TCPMHUHOJIOTUU, B
OIIMCAHUU SIBICHUN K MMpOUECCOB, KOTOPHIC HC UCIIPABJICHBI IMMOCJIC HECKOJIbKUX HABOAAMINX

- He C(OPMHUPOBAHBI KOMIETEHINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHA U

JUCHUIIINHEL

4.1.2. OneHuBaHue 0TYETA MO JIadoOpaTopHoii padoTe
Otuer mo mabopaTopHOM paboTe HCHOIB3YeTCsl ISl OLEHKHM KadecTBa OCBOCHUS
00y4arIMMcst OCHOBHOM MPO()eCCHOHAIBHOW 00pa30BaTeIbHON POTPAMMBI IO OTJEIIbHBIM TEMaM

Conepxanne u ¢opma oryera MO0 JIAOOPATOPHOH paboTe MNPUBOAUTCS B

METOIMYECKHUX yKa3aHUAX K JabopatopHbIM pabotam (1.3 ®OC). CoaepkaHue oTyeTa U KPUTESPUH
OLIEHKHU oT4eTa (TabJ1.) JOBOAATCA A0 CBEACHHS 00yJarOIUXCsl B Ha4ajIe 3aHATHI.

Ounas popma o0yueHnus

Ne

O1eHOYHBIE CPENICTBA

TumnoBsle KOHTPOJIBHBIC 3aJaHUs U (WJIM) UHBIC MaTCPUAITbI, HCOOXOIUMBIC IS
OILICHKM 3HAaHWUW, YMEHWH, HaABBIKOB U (WJIKM) OMNbITa JESITEIbHOCTH,
XapaKTepU3YIOIIUX CHOPMHUPOBAHHOCTh KOMIICTEHIIMHA B MPOIECCE OCBOCHHUS
JUCIUTLTAHBI

Konx n HanmeHoBaHUE
WHIAKATOpa KOMIICTCHIIHN

Tema 1 «Du3nueckue BETUUMHBI U UX U3MepeHne. OCHOBHBIC U3MEPUTEIbHBIC
IpUOOPHI»

1. TTone3ysich NpaBHIaMK YCTAHOBKH MPOU3BOIHOTO H3MEPEHUS MPOBEINTE

niepeBox B cucteMy CU crenyrommx emuaun m3MmepeHust: a) [1a; 6) Br; B) [k

2. OkpyrimTe 10 pa3psiaa AecsaThix: a) 9,6645172; 6) 0,2135189; B) 79,55

3. OxpyrmuTe 10 omHOM 3Hauammei mudpst: a) 2,70251; 6) 0,03215; B) 5,0246

4. BoIMoNHUTE [eHCTBHE HaJl MPUOIMKEHHBIMU YHUCIAMU:

a) 3,7%10°+1,2*10°

6) 1,1*¥10°*2,4*107

5. IlpencTaBuTh yncia B Buae X*10": a) 0,00027; 6) 36000; B) 79851362

6. Kak ompeeuTh 1ieHy JCICHUS IKaIbI?

Tema 2 «MeTo/¥Ka BBIITOJIHEHHS HETIOCPECTBEHHBIX U3MEPEHUI»
1. Onpenenute 1St TMHEHKY LIeHY JIETICHIS, AUANIa30H U3MEPEHUSI H aOCOTIOTHYIO
MIOTPEIIHOCTE N3MEPEHUS
2. ITpoBenuTe U3MepeHKe TMHBI PadOYero cTojia MEpPHOM JICHTO!. 3anuIimTe
PpElIeHHE 3a/1a9U B COOTBETCTBHU C QJITOPUTMOM.
3. IIpoBeauTe M3MepeHne MMPHHBI PA00YEro CToNa MEpHOH JICHTO!. 3anummTe
PpElIeHHE 3a/1a9U B COOTBETCTBHU C AJITOPUTMOM.
4. U3mepbTe quaMeTp pydKH IITAaHTCHIHUPKYIEM. 3aluIIuTe PELICHNE 3a1a49U B
COOTBETCTBHH C aJITOPUTMOM.
5. M3mepsbre TeMneparypy B IIEHTpEe KOMHATBI, BO3JIE BXOJIHOH JBEPH U y OKHa,
3alMMIIUTE €€ UICTUHHOC 3HAYCHUC.
6. I3mMeprTe MHPHUHY CTONA B TPEX PA3HBIX MECTAaX, 3alUIINTe HCTUHHOE 3HaYCHHE
BCIIMYMHBI

Tema 3 «MeTo/yKa BBITOJIHEHHSI KOCBEHHBIX M3MepeHuil. [ padudeckuit
croco6 IpeACTaBIeHUS Pe3yNbTaToOB H3MEPEHUS»

1. KocBeHHO U3MephTe BEC CBOETO Tella. alMIINTe PEIIeHUe 3a/1a4H B
COOTBETCTBUH C AITOPUTMOM.
2. OnpezenuTe MmoNaab padbodero crosa. 3anuInTe PelieHNe 3a/1a41 B
COOTBETCTBHH C JITOPUTMOM.
3. Iloctpoiite rpahMK 3aBUCHMOCTH OCBEIICHHOCTH OT PacCTOSIHUS 10
ncrouynuka ceera E = f(R), nucnosnb3yst roTOBbIe 3HaYE€HHs U3 TaOIHIIBI
R, M 1,20 1,00 0,80 0,60 0,40
E, nx 100 110 125 170 250
4. Vicnionb3ys TOTOBBIH rpadyK, MOCTPOSHHBIH B 3aJaHUH 7, OTIPEICITUTE
3HAYeHHsI OCBEUIEHHOCTH, €CJIN 3HaueHue paccrosuus: a) 0,9 m; 6) 0,5 M; B)
1,1 m.

Tewma 4 «ITpoBepka 3aKkOHA COXPAHECHUS UMITYIIHCA»

1. Pacckaxxute yCTpOHCTBO IKCIIEPUMEHTAIBHOM YCTAHOBKU M COACPIKAHUE
9KCIIEPUMEHTA IO MPOBEPKE 3aKOHA COXPAHEHUSI HUMITYIIbCA.

2. Kak onpenesnsiior HanpasiieHHEe U MOJY/Ib CyMMapHOTO UMITYJIbCa CHCTEMBI
1ocJie B3aUMOJICHUCTBHS TEJl, €€ COCTABIAIOMINX?

3. B yem 3akirouaercs o0paboOTKa pe3ysibTaToB B JaHHOW J1abOpaTopHOM

NJI-1. OIIK-1

Pemaer TuUnmoBmle  3amauu
po¢eCCHOHATBHON
NEATEILHOCTH Ha  OCHOBE
3HaHUA OCHOBHBEIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
JUCLUUIUIMH C HPUMEHEHUEM
nH(popMaMoOHHO-
KOMMYHUKaIlUOHHBIX
TEXHOJIOT UM
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pabote?

Tema 5 «3yueHre OCHOBHOTO 3aKOHA JMHAMUKY BPAIICHUS

1. Pacckaxxute ycTpOHCTBO 3KCIICPUMECHTATIBHOMN YCTAHOBKYU M COACPIKAHHE
IKCTIEPUMEHTA M0 M3YYSHHUIO OCHOBHOT'O 3aKOHA BPAIIATEIbHOTO JIBHIKCHHUSL.

2. Kak BBIYHCIINTH YIIIOBOE YCKOpEHHE BpaleHus nuinHapa? Hanummre u
00BSICHUTE HYXKHYIO (OPMYITY.

3. Kak BprumcnuTe MOMEHT Bpamaromeid cwiel? Hammmmure n oObsicHUTE
HYXHYIO (GOPMYITy.

Tema 6 «VccnenoBanne koae0aTeIPHOTO ABM)KECHHS, U3MEPEHNE YCKOPEHUS
CBOOOIHOTO MaJCHHMS NPH HOMOIIN MasTHUKA)

1. OOBsicHUTE 1eNIecO00Pa3HOCTh KOHCTPYKIIMU MasiTHUKA, TIPUMEHSIEMOTO B
JTAaHHO¥ pabore.

2. Kakue BeTMYMHBI U3MEPSIOTCS HETTOCPEICTBEHHO U KaKHWEe KOCBEHHBIM
ITyTeM IpH BHINONHEHNU 3aqanud 27 3aganus 3?7 HyxXHo 11 U3MepsITh ATUHBI
MasTHUKOB |y u |, ? Tlouemy?

3. Coenaiite BBIBOI (OPMYJIBI, HCIIOIB3YEMOH B paboTe ISl H3MEpEeHHUS
YCKOpEHUS CBOOOTHOTO Ma/ICHHs, Pa3bsCHATE €€.

4. Kak B manHOHI paboTe HaXOAAT aOCOJIOTHBIC U OTHOCHUTEIBHBIE
MOTPEITHOCTH U3MEPEHHS IIEPHOI0B KoJleOaHNi MasTHUKOB?

5. Kak B pmanHHO# paboTe HaxXomAT OTHOCHTENBHYIO H aOCOJIOTHYIO
MIOTPEITHOCTH M3MEPEHHS YCKOPEHHs CBOOOJHOTO A CHUS?

Tema 7 «MccnenoBaHue TEUEHUS BA3KON )KUIKOCTH)

1. PacckaxuTte ycTpoicTBO BICKo3uMeTpa OCTBajIbAA U COIEpIKaHue
9KCHEPUMEHTA M0 U3MEPEHHUIO KO3 PHUIMEHTA BSI3KOCTH STUM IIPUOOPOM.
BeiBenure u 00bsicHUTE (hOpMYITy JUTst pabOThI ¢ BUCKO3UMETpoM OCTBaNbAA.

2. Kak B JaHHO# paboTe HAXOAAT OTHOCHUTEIILHYIO M a0COJFOTHYIO TOTPEITHOCTH
n3MepeHust KodQ HUIMEHTa BI3KOCTH JKHIKOCTH?

Tema § «ccnenoBanne cBONCTB MOBEPXHOCTHOTO CIIOS YKUIKOCTH, U3MEPEHHE
k03 huUIHeHTa TOBEPXHOCTHOTO HATSKECHUS JKUIKOCTH)

1. Pacckakure ycTpoHcTBO 3KCIIEPIMEHTAIBHON YCTAHOBKU M COZIEPIKAHHE
9KCTICPUMEHTA 10 U3MEPEHHIO KO3 PUIMEeHTa TOBEPXHOCTHOTO HATSKEHUSL.

2. Pacckaxwure, KaK 1 ¢ KaKOi TOYHOCTBIO U3MEPSIIOT ANAMETP Kanmuursipa?

3. Kak B ganHHOIl paboTe HAXOIAT OTHOCHUTENBHYIO U aOCOJIOTHYIO
TIOTPEITHOCTH M3MEpeHHs KO3 HUIMeHTa TOBEPXHOCTHOTO HATSXKEHUSI?

Tema 9 «3yuenue 3akona ['yka. Ismepenue Moayis ynpyrocTu»

1. PacckaxwuTe yCTpOICTBO KCIIEPIMEHTATIBHOM YCTAaHOBKHU U COAEPKAHUE
9KCHEPUMEHTA [0 U3YUEHHUIO 3aK0Ha I'yKa M M3MEepEeHHI0 MOLYIIsl YIPYTOCTH.

2. Kaxkoii Buz1 1OJKHBI IMETh TpaUKH 3aBUCUMOCTH A oT F?

3. 3aBUCHUT 1M BEIMYUHA MOYIIS YIPYTOCTU OT Pa3MepoB JiehopMHUpPYyeMOro Tena,
MPHIIOKEHHBIX HArPY30K, BELIECTBA, 13 KOTOPOTO U3TOTOBIICHO TeN0?

4. Hanmmure u pa3pacHUTE GOPMYITY, IO KOTOPOH B JaHHOH paboTe N3MEPSIOT
MOJIYITb YIPYTOCTH.

5. Kak B ranHO# paboTe HAXOIAT OTHOCHUTENBHYIO M aOCONIFOTHYIO MOTPEITHOCTH

M3MEpEHHs MOIYIIsl yIPYrocTu?

10

Tema 10 «DnexTprdeckue nenu. M3smeperne GpU3NIeCKUX BeIHIUH
NEKTPOU3MEPHUTEIHHBIMU TIPHOOPAMID)

1. Victionb3ayst Tabmuity 7 [lpuiioxxeHus faiTe XapakTepUCTHKY Iprdopam,
HaXOJIAIMCS Ha CTOJIE.

2. Kak ompenesnsitor abCOOTHYIO MTOTPEITHOCTH IPHOOpa, OTCYETa X M3MEPEHUS
JUTSL SIIEKTPOM3MEPUTEEHOTO TIproopa?

3. Kak BBIIONTHSIETCSI OMHOKPATHOE HEMIOCPEICTBEHHOE M3MEPEHNE
ANIEKTPOM3MEPHUTEILHBIM PHOOPOM ¢ 0003HAUYEHHBIM KJIACCOM TOYHOCTH?

4. Kak BbIMONHSAETCS  ONHOKPATHOE  HEMOCPEJICTBEHHOE  H3MEpEHHe
9JIEKTPOU3MEPHTEIHHBIM IIPHOOPOM, HE MMEFOLIMM KJIacca TOYHOCTH?

11

Tema 11 «Mccnenosanyue MarHUTHOTO IO IIOCTOSHHOIO MAarHUTa

1. Pacckaxxurte yCTpOUCTBO SKCIEPUMEHTAILHON YCTAHOBKH U COJIEPKAHUE
SKCIEPUMEHTA MO U3YUEHUIO 3aKOHa AMIIEpa U U3MEPEHHIO WHIYKIIMU
MAarHuTHOI'O IOJIS.

2. HayepTure 1 pa3bsCHUTE CXeMY SIIEKTPUUECKOHN LIEMH YCTaHOBKU.

3. PacckaxuTe YCTPOHCTBO aHATUTUYCSCKHIX BECOB H TIPABIIIO OOpAIIICHHUS C
HHUMU.

4. Kak omnpeaessiror abCOTIOTHYIO TIOTPENTHOCTh TIOKa3aHui aMIiepmeTpa?

5. Kak ompenenstoT OTHOCUTENLHYIO W aOCOJIOTHYIO MTOTPENTHOCTH W3MEPEHVS
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WHAYKOWHW MAaroHuTHOI'O 1oJisi?

12

Tema 12 «MccnenoBanue NEPEMEHHOTO U BBIIPSIMIEHHOTO TOKA P MOMOLIHI
ocuwntorpaga»

1. PacckaxwuTe yCTpOHWCTBO M MPHHIIHIT IEHCTBHS SIMEKTPOHHOIYIEBON TPYOKH.
2. HageptuTe 1 pa3bscHATE CXeMy NEKTPHUUECKOI IIeNH U1 HaOMIONCHUS
OCLIIIIOTPaMMBI IIEPEMEHHOTO TOKA.

3. HauepTute 1 pa3pacHUTE CXEMY SIEKTPHIESCKON e ISl HAaOMIOACHNS
BBINPSIMIIAIOIIETO ACHCTBUS ANOMA.

4. HageptuTe 1 pa3bsCHATE CXEMY NEKTPHUUECKOI IIeNH U1 HaOMIONCHUS
JIBYXTIOJIy[IEPHOTHOTO BBIIPSIMIICHHS IIEPEMEHHOIO TOKA.

5. Haueprture M pa3bsCHUTE CXEMy OSJICKTPUUECKOM Lenu Il HaOIIONeHUs
(UIBTPYIONIEro IEWCTBHS KOHIGHCATOpa.

13

Tema 13 «M3mepeHue pa3MepoB MabIX 00BEKTOB MPH MOMOIIH MUKPOCKOIIAY
1. PacckaxuTe conepaHue SKCIICPUMEHTA, HATTUIIIUTE U OOBSCHHUTE PaCUCTHBIC
(hOpMyITBL: @) TI0 U3MEPCHHIO YBEIMUYCHHS OOBEKTHRA, 0) 10 M3MEPEHHUIO BEITUYHHBI
MHKPOOOBEKTA.

2. Kax B maHHOH paboTe HAXOIST MOTPEIIHOCTH YBEIMUSHHSI MUKPOCKOTIA, pa3Mepa
MHKpooOBeKTa?

3. ToueMy B ONTHYECKUI MHUKPOCKOIT HEBO3MOXKHO PaCCMATPHUBATH CKOJIb YTOIHO
MeJIKH 00BEKTHI? UTO HA3BIBAIOT qU(paKIHe?

14

Tema 14 «MccnenoBaHue BOTHOBBIX CBOMCTB CBETa, H3MEPECHHE JUTHHBI
CBETOBOI BOJIHBI ITPU MOMOIIH AU(PPAKIUOHHON PEIICTKI

1. OOBsiICHUTE UCTIONB3YEMBIH B JAHHON pabOTe METOA U3MEPEHUSI IJTUHBI
CBETOBOI BOJIHBI, BEIBEJIUTE COOTBETCTBYIOILYIO PACUETHYIO (hOPMYITY.

2. Pacckaxxute yCTpOHCTBO IKCIIEPUMEHTAIbHOM YCTAHOBKH U COJIEPIKaHUE
HKCIIEPUMEHTA M0 U3MEPEHHIO AJIMHBI CBETOBOW BOJIHBI IIPH MOMOIIN
T(HPAKIUOHHOMN PEHIETKY.

3. Kak B pjaHHOW paboTe HAXOISIT OTHOCHUTCIIbHYIO W aOCONIOTHYIO
HOTPEITHOCTH U3MEPEHHs JUTMHBI CBETOBOW BOJIHBI?

15

Tema 15 «/3y4eHue monspuMeTpa, H3MEPEHNE KOHIICHTPAIIUH PacCTBOPOB
ONTHYECKH AaKTUBHBIX BEIICCTBY»

1. Yto moka3eiBaeT k03P PUIIHNCHT, Ha3BIBACMBIH YICITBHBIM BparieHueM?
3aBUCHUT U 3HAYCHUE YACITHHOTO BPAIICHUS OT JUIMHBI CBETOBOH BOJHBI?
Hanmmmmre u 00bsicHuTe QOpMYITy U eIUHHUILY H3MEPEHHS yACTHHOTO
BpAILEHHUS.

2. PacckaxxuTe ycTpOHCTBO, MIPUHITUI PA0OTHI MOSIPUMETPA U COACPIKAHHE
OKCIEPUMCHTA IO USMEPCHUIO YACIBbHOIO BpalllCHUA U KOHIICHTpaluu
pacTBOpa ONTHYCCKU AKTUBHBIX BCUICCTB.

3. Ilo xako# GopMysie ONpeaeIIAOT KOHIICHTPAIHIO pacTBOpa B padbote?

4. Kak B naHHOW paboTe HAXOAAT MOTPENTHOCTH HM3MEPEHUH YIeabHOTro
BpalleHHs U KOHIICHTPAIlNU pacTBopa’?

16

Tema 16 «I'pagyupoBKa CIEKTPOCKONA U UCCIIEIOBAHUE CIIEKTPOB)

1. Pacckaxute yCcTpOHCTBO M IMIPUHIMI PAOOTHI CIIEKTPOCKOTIA; HA TAMSTh
Ha4YepTUTE XOJ JIydeH B CIIEKTPOCKOIIE.

2. Pacckaxxute conepkaHue SKCIEPUMEHTA 110 T'PalynpOBKE CIEKTPOCKONA H
N3YYEHHIO CIIEKTPOB HCIYCKAHUS U MOTJIOMICHHS.

OTyeT OLEHMBAETCS MO YCMOTPEHHUIO MPENOJaBaTeNsl OLIEHKOW «OTIMYHO», «XOPOULIO»,
«YIOBIIETBOPUTEIIBHOY», «HEYOBIETBOPUTEIHHO» HIIM OILIEHKON «3auyTeHO», «HE 3auTeHo». OleHka
«3aUTEHO» CTaBUTCSA oOydaromuMmcsi, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHUSIM,
YCTAHOBJICHHBIM JJISl TOJIOXKUTEIBHBIX OLEHOK ((OTIUYHOY», «XOPOLIO», «YIOBIETBOPUTEILHOY).
Orenka o0bsiBIIIeTCs 00yJaroneMycsi HEOCPEACTBEHHO MOCTE CIaud OTYETA.

Ilkana Kpurepnn onennBanus
- U3JI0KEHUE MaTepuala JIOTUIHO, TPAMOTHO;
- cB00OTHOE BIIAJICHUE TEPMUHOJIOTHEH;
Ouerika 5 - YMEHUE BBICKa3bIBaTh U 00OCHOBATH CBOM CYXJICHUS IIPH OTBETE HA KOHTPOJBHHEIC
(oTIaHO) BOTPOCRL;
- YMCHHEC OIUCBIBATH 3AKOHBI, ABJICHUA U IMTPOLECCHI;
- YMCHHUE ITPOBOJAUTH U OLCHUBATH PE3YJIbTAThI HBMepeHHﬁ;
- CIOCOOHOCTP penaTh NPaKTHUECKHE 3a/1a9i
Ornenka 4 - M3JIOKEHUE MaTepualia JIOTHIHO, TPaMOTHO;
(xopo1mo) - cBOOOZHOE BJIaJIEHUE TEPMUHOJIOTHEI;
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- 0CO3HAHHOE NMPUMEHEHHE TEOPETUUECKUX 3HAHUN AJIs1 ONTUCAHUSI 3aKOHOB, SIBJICHUN U
MPOLIECCOB, PELICHHSI KOHKPETHBIX NMPAKTUUYECKUX 3a]1a4, IPOBEACHHUS U OLIEHUBAHUS
Pe3yIbTaTOB U3MEPEHHHA, HO COIepkaHne U opMa OTBETa HMEIOT OTAEIbHBIE HETOUHOCTH

- U3JIOKEHHUE MaT€purajia HEIOJIHO, HETIOCIIEAOBATEIIBHO,
- HETOYHOCTHU B OIIPEACIICHNN HOH?[TPII;'I, B IPUMEHCHNN 3HAHUH IS OITUCAHUS 3aKOHOB,

Ouenka 3 SIBICHUH U IIPOIIECCOB, PEIICHNS] KOHKPETHBIX MPAKTHYECKUX 3a/1a4, IPOBEACHUS U
(YZOBIICTBOPUTENBHO) | OLIEHWBAHMS PE3YIbTATOB U3MEPECHUH,
- 3aTPYJHEHUSI B 000CHOBAaHUY CBOUX CY>KACHHH;
- 00Hapy’KMUBaETCsI HEJOCTATOYHO NITyOOKOE MOHUMAaHNE H3Y4YEHHOTO MaTepuana
- OTCYTCTBHE HEOOXOANMBIX TEOPETUIECKUX 3HAHUIM; JOMYIIEHbI OIINOKN B ONPEICICHUH
Ouerika 2 MIOHATHH ¥ ONMCAaHUH 3aKOHOB, SIBIICHUH U MPOIECCOB, HCKAXKEH NX CMBICH, HE PEIICHbI

(HEeyIOBIIETBOPHUTEIBEHO)

H3JIOKCHUU

MIPaKTHYECKHE 3a/1a4H, HEIPaBHIBHO OIIEHUBAIOTCS PE3yIIbTAaThl H3MEPEHUI;
- HE3HaHUE OCHOBHOTO MaTepualia yueOHOW MpOrpaMMBl, JOMYCKAIOTCS TpyOble OIIMOKH B

npodecCHOHAIBHON  00pa30BaTeNbHONW MPOTPAMMEI
MUCLIAIIIIUHEL.
HO3BOJIAIOIINNA

4.1.3. TectupoBanue

TCCTI/IpOBaHI/IC HCIIOJIB3YETCA IJIs1 OLICHKKM Kad€CTBa OCBOCHUA 06yLIaIOIHI/IMCH OCHOBHOH

Tect mnpeacraBiser co0Oi  KOMIUIEKC
YOPOCTUTH  NPOLEAYPY HU3MEpPEHUs

[0 OTIEIbHBIM TEMaM WIH pa3aeiiamMm
CTaHIapTU3UPOBAHHBIX
3HAHUHI

3aJIaHNM,

U yYMEHHH OOyYarOUIHXCs.

O6y‘IaIOH_II/IMC$I BBIAAOTCA TCCTOBBIC 3aJaHHA C (bOpMYHHpOBKOﬁ BOoIpocCa MU IPCHIOKCHUCM

BI)I6]321TB OJINH HpaBI/IJII)HI)If/'I OTBCT M3 HCCKOJIbKMX BAPUAHTOB OTBCTOB.

Ne Or1eHOYHBIE CPEICTBA Koz 1 HauMeHOBaHNE HHANKATOPA
TumoBsle KOHTPOJIBHBIE 3aJaHUs W (WIM) UHBIE MAaTepHalbl, KOMIICTCHIIMHA
HEOoOXOMMBIE ISl OLCHKH 3HaHWM, yMEHHH, HAaBBIKOB U (WJIM) OIIbITa
JEATEIIBHOCTH, XapaKTEePHU3YIOMHX C(HOPMHUPOBAHHOCTh KOMIIETCHIIUH
B IIPOLIECCE OCBOCHMS NUCLUUILINHBI

1 IIpu yMeHbIIEHHH CKOPOCTH JBMKECHUSI MOJIEKYI B 4 pa3a JaBleHUE UA-1. OIIK-1
rasa pasa. Pemaer TUIIOBBIE 3a1a4u
1) yBemmumiocs B 2 IpoQeCcCHOHATBHON NESTSIFHOCTH Ha
2) yMEHBIIWIOCH B 4 OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
3) yBenuumiiocs B 4 MaTeMaTHYECKHUX,
4) yMEHBIINIOCH B 2 €CTECTBEHHOHAYYHBIX JUCLMIUIMH C
2 ITpu norpyeHnu B )KUAKOCTh KalMJUIIPHOI CTEKISTHHON TPpyOKH MIPUMEHEHUEM UHPOPMAITMOHHO-
YPOBEHB KUIKOCTH B HEil MOTHUMAETCs Ha 4 MM HaJl ypOBHEM KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
JKUJIKOCTH B COOOIIAIOIIMMCS C HUM cocyze. Eciu B34Th Kasip
JUaMeTp, KOTOPOro B 2 pa3a 0oJIbIlle, TO BBICOTA OAHATHS KHUIKOCTH B
HeM OyIeT paBHa MM.
1)2
2)4
3)8
4) 16
3 Ecnm yBennunTs B 2 pasa 3HaueHHe JeGOpMHUPYIOIIEH CHITBI, HE MEHSI
IUIOIA/b MOMIEPEYHOTO CEUEHHs TeNa, TO 3HAU€HUE OTHOCUTENBHOM
nedopManum. ..
1) He U3MEHHUTHCS
2) yMEHBIIUTHCA B 2 pa3a
3) yBenmumtes B 4 paza
4) yBenmuuTcs B 2 pasza
4 WneansHOMY OJHOATOMHOMY Ta3y Hepenaid KOMH4ecTBO TeroTsl 700
JIx u ra3 coBepurmn paboty 600 [[)x. BHyTpeHHss 3HEpTus ra3a npu
oToM paBHa ___ JIxk.
1o
2) 100
3)-100
4) 1300
5 IIpu yBenuueHuu cuiibl TOKa B 4 pa3a KOTUYECTBO TEILIOTHI,

BBIJICIIIEMOE HA CONIPOTUBIICHUH 33 TOXKE BPEMsI, YBEIIUIUTCI B
pas(-a).

12

2)8
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3)4

4) 16
6 DnexkTpoMarHuTHBIE BOJIHBL, 001anatonye OoIbIIOi MPOHNUKAIOIEeH
CHIO0COOHOCTBIO, BOSHHUKAIOIINE TIPU B3PHIBE SIEPHOTO OPYKHS
BCJIEIICTBHE PAAHOAKTHBHOTO pacmaia sifiep, Ha3bIBaloT ...
1) pagroBoTHAMHU
2) peHTTeHOBCKUM H3ITydeHHEM
3 nHppaKpaCHBIM U3ITyICHHEM
4) raMMa-u3ITydYeHHEM
7 JJis OBBIIIIEHAS TIpeieTia pa3peIieHns 0ObeKTHBa MUKPOCKOIIa
HeoOxonuMmo ... (Beibepure Bce BepHbIC BapHaHTHI OTBETA)
1) yBeTMYHTH ITOKA3aTeIb MPEIOMIICHHS CPEJIbI
2) YMEHBIINTD NOKa3aTelb MPEJIOMIICHUS CPEIbl
3) OCBETUTh MUKPOOOBEKT CBETOM C MEHBIIICH JJTMHOW BOJHBI
4) 0cBETHTh MUKPOOOBEKT CBETOM C OOJIBIIEH IJTHHOM BOJIHBI
5) YMEHBIIUTE YHUCIIOBYIO ATIEPTYPY
8 JudpakiinonHast pemeTKa 0CBemaeTcs 3eJIeHbIM cBeToM. [pn
OCBEIIEHUN PEIICTKHA KPACHBIM CBETOM KapTHHA TU(PPAKITHOHHOTO
CIIEKTpa Ha DKpaHe ...
1) cy3utcs
2) pacmupurcs
3) He U3MEHUTCS
4) ncuesHer
9 PanyxHast okpacka MBUIBHBIX ITy3bIpel OOBSICHSAETCS SIBICHUEM .. ..
1) nudpaxumn
2) nonspusanuu
3) unTepdepeHuyun
4) nucniepcun
10 | OxmuH 4 TOT e CBETOBOU MOTOK MaJacT HOPMAJIBHO HA 3ePKALHYIO U

a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOILICHNE JIABJICHUS CBETa Ha
MIEPBYIO U BTOPYIO MOBEPXHOCTH PABHO ...

1)1/2
2) 1/4
3)4
4)2

ITo pesympratam TecTta OOy4YarOLIEMYCsl BBICTABIISETCS OLCHKA «OTJIMYHO», «XOPOLIO»,
«yIOBJIETBOPUTEIILHOY» UIIU «HEYHAOBIETBOPUTEILHO.

Kputepun onenuBanus otBera (Tabi.) AOBOAATCS A0 CBEIAEHUs OOydYaIOLIMXCS 10 Hadaja
TeCTUpoBaHus. Pe3ynbrar TecTupoBaHMs OOBABIIAETCS O0YYaroIEMYCs HENOCPEACTBEHHO IOCIE
€ro CHAYH.

Ilkana Kpurtepuu onennBanns (% npaBHIbLHBIX 0TBETOB)
Ornenka 5 (OTIIMYHO) 80-100
Ormenka 4 (xoporio) 70-79
Orerka 3 (YIOBICTBOPHUTEIEHO) 50-69
OrieHka 2 (HEYIOBJICTBOPHUTEIHHO) MmeHee 50

aTTecTaluu,

4.2. Tlpoueaypsl 4 OLlEHOYHbIE CPEICTBA /IJIsI MPOBEAEeHHUS MPOMEKYTOUHOM aTTecTAIUN
4.2.1. Dk3ameH

Dk3amMeH sBiseTcs (OpPMON OILEHKH KadecTBa OCBOCHHUS OOYYArOMIMMCS OCHOBHOM
npodeccrnoHaIbHON 00pa3oBaTelbHON MpOrpamMMbl MO paszzaenam AucHUILIMHBL [lo pesynbraram
9K3aMeHa OOYyYaroIIeMyCsl BBICTABISIETCS OIICHKA «OTIUYHOY», «XOPOIIOY», «YAOBIETBOPUTEIHHO»
WIH «HEYIOBJIETBOPUTEIBHOY.
DK3aMeH N0 AUCIUIUIMHE MTPOBOAMUTCS B COOTBETCTBUU C PACIHUCAHMEM IMPOMEKYTOUYHOU

B KOTOpPOM YKa3bIBA€TCA BpEMA €TI0 IMPOBCACHUA, HOMEp ayduTOpHH, MECTO

NpOBEJICHUs] KOHCYIbTAllUM. YTBEpPXKJIEHHOE paclHucaHue pa3Melaercs Ha HHQPOPMAIMOHHBIX
CTEHJIaX, a TaK)Ke Ha OUIIUATIEHOM caiiTe YHUBEpPCHUTETA.

VYpoBeHb TpeOOBaHUI IJIsi MPOMEKYTOUYHOM aTTECTallMU OOyJaroIIUXCsl YCTaHABIMBAETCS
pabodeii mporpaMMoil TUCLMITIIMHBI U JOBOAUTCSA A0 CBEIAEHUS 00Y4arOLUXCs B HaUajle CeMecTpa.




DK3aMeHbl TNPUHUMAIOTCS, Kak TMpaBuio, Jjekropamu. C paspemieHus 3aBelyrollero
kadenpoil Ha IK3aMeHE MOXKET NPHUCYTCTBOBaTh MperojaaBarelb Kadeapbl, MPHUBICYCHHBIA s
MOMOIIM B TIpUeMe »JK3aMeHa. B ciydyae OTCYTCTBHS BEIYyIIEro IMpernojaaBaTesis 3K3aMeH
NPUHUMAETCS TPENoAaBaTeNieM, Ha3HAYCHHBIM PACTIOPSHKCHUEM 3aBeIyIONIET0 Kadeapoii.

[IpucyTcTBUE Ha B3K3aMeHe MpernojaBaresneil ¢ Ipyrux kadenp 0e€3 COOTBETCTBYIOIIETO
pacmlopsDKeHUsT PEKTOpa, MPOPEKTopa MO Y4eOHOM, BOCHHUTATEIBHOW pPadOTe W MOJIOACIKHOM
MOJIUTUKE WK 3aMecTuTelsa qupekropa MuctutyTta no yue6Hoi paboTe He A0MmycKaeTcs.

Jlnst mpoBeaeHUs SK3aMeHa BEAYLIMH IMperojaBaresib HaKaHyHE IOJIy4aeT B JUPEKTOpare
3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpPas BO3BpaIlaeTCs B JAUPEKTOpAT MOCIE OKOHYAHUS
MEpPOMPUITHS B IEHb POBEICHUS SK3aMEHA WIH YTPOM CIEAYIOUIETO JTHS.

DK3aMeHBl TPOBOAATCA MO OwieraM B YCTHOM HJIM NHUCBMEHHOM BHJE, JHOO B BHIE
TECTUPOBaHUS. OK3aMEHAllMOHHBIE OWJIEThl COCTABISIIOTCS IO YCTaHOBJIGHHOW ¢opme B
COOTBETCTBUHM C YTBEPXJCHHBIMU Kadeapoil SK3aMeHAIlMOHHBIMH BOIPOCAMU M YTBEPIKIAIOTCS
3aBeqyroImuM Kadenpoit exeroqHo. B dunere copepxkurcs 3 Bormpoca (2 TEOpeTHUECKUX BOIPOca U
NPaKTHYECKOE 3a/1aHNE).

DK3aMeHaTopy MpeaoCTaBIsIeTCS MPaBo 3a7aBaTh BOMPOCH CBEpX OMIIETa, a TAaKXKE MOMHMO
TEOPETUYECKUX BOIPOCOB JaBaTh Ui PEIICHUS 3aJadydl W MPUMEPHI, HE BBIXOISIINE 33 PaMKH
MPONICHHOTO MaTepHaa Mo u3y4aeMoi TUCIUTUIHHE.

3HaHUs, YMEHUS U HABBIKU OOYYaIOUINXCS OMPEACISIIOTCS OIICHKAMHU «OTIIMYHOY, «XOPOIIO,
«YIOBIIETBOPUTEIBHOY», «HEYIOBICTBOPUTEIHHO» U BBICTABISIOTCS B 3a4€THO-IK3aMEHALMOHHYIO
BE/IOMOCTb B JICHb SK3aMEHa.

[Ipu mpoBefeHNH YCTHOTO 3K3aMeHa B ayJUTOPHH HE JOHKHO HAaXOAUTHCS Oonee 6 uernoBek
Ha OJTHOTO TPENoAaBaTelIs.

[Ipu mpoBeneHUH YCTHOTO 3K3aMeHa O0y4arouuiicsi BRIOMpaeT SK3aMEHAIIMOHHBIN OWIIET B
CIlydaifHOM TIOpsIIKE, 3aTeM Ha3bIBaeT (paMHIIMIO, MMs, OTYECTBO M HOMEp SK3aMEHAI[MOHHOTO
ouera.

Bo Bpems sk3ameHa oOydaromipecsi MOTYT TOJB30BaTbCs C pa3pelIeHUs] SK3aMeHaTopa
MPOrpaMMOM JTUCIUIUIMHBI, CIPABOYHOW W HOPMATHBHOW JIMUTEPATypOM, APYTUMH MOCOOUSIMU U
TEXHUYECKHMU CPEICTBAMH.

Bpemst moAroToBkM OTBETa MpH CAadye dK3aMeHa B YCTHOM (hopMme JOIKHO COCTaBIATH HE
MeHee 40 MUHYT (110 JKeTaHHI0 00Yy4aroIEerocs OTBET MOXKET ObITh TOCPOUHBbIM). Bpems oTBera — He
6onee 15 MUHYT.

OOyy4aromuiicsi, HCIIBITBIBAIONINI 3aTPYTHEHHS TPH TIOATOTOBKE K OTBETY IO BHIOPAHHOMY
UM OUJIeTy, UMEET MPaBoO Ha BHIOOP BTOPOro OMieTa ¢ COOTBETCTBYIOUIMM MPOAJICHHEM BPEMEHU Ha
noAroToBKy. [Ipr oKOHYaTETFHOM OIEHMBAHWU OTBETA OIIEHKA CHIDKAeTCs Ha OAuH Oayul. Beimaua
TpeThero OmiieTa He pa3peraeTcs.

Ecnm oOywaronuiicss siBHJICS Ha DK3aMEH, W, B3SB OWJIET, OTKa3aJCs OT MPOXOXKICHUS
aTTecTallud B CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIISETCS OLIEHKA
«HEYITOBIIETBOPHUTEIBHO.

Hapymienne nMuCHUTUIMHBI, CIIMCHIBAHUE, UCTIOIB30BaHUE OOYYAOIIMMHUCS HEepa3pEeIIeHHbIX
MIEYaTHBIX M PYKOITUCHBIX MaTepHajioB, MOOMIBHBIX TelIe(OHOB, KOMMYHHUKAaTOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U APYTUX BHUJIOB JIMYHOW KOMMYHHUKAIITHOHHON M KOMITBIOTEPHON TEXHUKU
BO BpeMs aTrTECTAIlMOHHBIX WCIBITAaHUH 3ampemieHo. B ciaydae HapymieHus: 3TOro TpeOoBaHUS
npernojaBaresib 0053aH YJAIUTh OOYyYaloLIerocs W3 ayIuTOPUHM U MPOCTaBUTh €My B BEJOMOCTHU
OIICHKY «HEY/IOBIIETBOPUTEIHHO.

[IpenonaBarenu HeCcyT NMEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTD
BHECEHMsI 3aluceil O pe3ynbTaraXx MPOMEKYTOYHOH aTTecTallid B 3a4€THO-YK3aMEHAI[HOHHYIO
BE/IOMOCTb.

HesiBka Ha 2K3aMeH OTMEYaeTcsl B 3a4€THO-IK3aMEHAIIMOHHOW BEOMOCTH CIIOBAMH «HE
SIBUIICS.

st oOydaromuxcsi, KOTOpPblE HE CMODIHM CIarh 95K3aMEH B YCTAHOBJICHHBIC CPOKH,
VYHUBEpCUTET yCTAaHABIMBAaeT TEpPHOA JIMKBUIAMU  33JOJDKEHHOCTH. B sTtoT  mepuon
IperojaBaTelid, MPUHUMABIINE AK3aMEH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X JIHeH, KOIja OHH
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OyayT mpuHUMaTh 3aa0bkeHHOcTH. WHdopManus o JMKBUIAIMHM 33J0JDKEHHOCTH OTMEYaeTcs B
HK3aMEHAIMOHHOM JIUCTE.

OO6yuaromumcsi, MOKa3aBIIUM OTJIMYHBIE U XOPOIIME 3HAHUS B TE€UEHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIEr0 KOHTPOJIs YCIEBAEMOCTH, MOXET OBITh MPOCTaBJICHA 3K3aMEHAIIMOHHAS
OIICHKa JOCPOYHO, T.. 0e3 caaun 3k3ameHa. OleHKa BBICTABISETCS B SK3aMEHAIIMOHHBIN JIUCT WU
B 3a4E€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

WuBanuapl U 1uiia ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMH 3/I0POBBSI MOTYT C/IaBaTh SK3aMEHbI
B MEXCECCHOHHBIM TIEpPHOA B CPOKH, YCTAHOBICHHBIC WHIMBHUIYAIbHBIM YYCOHBIM IIJIAHOM.
WuBanuapl U aula ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMU 3/I0POBBS, UMEIOIINE HAPYIIECHUS OMOPHO-
JBUTATEIbHOIO amrmapara, JOMYCKAIOTCS Ha arTeCTAllMOHHbIE HCHBITAHUS B CONPOBOXKICHUU
ACCUCTEHTOB-COIIPOBOXKJAIOLIUX.

[Ipouenypa npoBeaeHHs] MPOMEXKYTOUHOH arTecTaluu Jjs OCOOBIX CIy4yaeB H3JIOKEHA B
«[TonokeHNM O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTAIIMH OO0YJarOIIHXCS
no OINOII 6akanaBpuara, cnenuanutera u Mmaructparyps» ®I'BOY BO HOxHo-Ypanbckuii [AV.

Ne O1ieHOUHBIE CPEeNICTBA Kon 1 HaumeHOBaHME
MHIUKATOPa

TunoBele KOHTPOJBHBIC 3aJaHWs W (WINM) MHBIE MaTepHalbl, HEOOXOOMMBIE LI KOMIIETEHIHH
OLICHKM 3HaHWH, YyMEHHH, HaBBIKOB UM (WINM) ONBITa JAEATEIHHOCTH,
XapaKTepU3yIOIUX C(HOPMUPOBAHHOCTh KOMIIETCHIMI B IIPOLECCE OCBOCHUS
JICHHUILTHHBI

1 1. Marepus u ee Bunsl /Ilomsitue «marepusi». Bunsl marepun. Ilonstus | M/JI-1. OIIK-1
«BEILIECTBO» W «moJie». Buapl B3auMONEHCTBUH M UX CyIHOCTb. llonstue | Pemaer Tunossle
«huzuka». Poap ¢pusuku B npodeccun./ 3aa4u
2. JlBwxenue u ero Gopmsl /TlonsTre «1BrkeHney. GOPMBI IBIKEHUS MaTepuu | MpoQecCHoHaIbHOM
U UX CYIIHOCTb. MeXaHn4ecKoe IBM)KEHHUE U er0 BH]IbI./ JeSITeIbHOCTH Ha

3. Kunemarmka mocrtynarenbHOoro nBiKkeHus /lIloHsATHE «ITOCTyHarenbHOE | OCHOBE 3HAHMH
nBkeHue». CrocoObl ompeneneHns MOJI0KEeHNS Tela B MpocTpaHcTBe. CHCTeMa | OCHOBHBIX 3aKOHOB
orcuera. Teno orcuera. Tpaekropus. I1yTs. Ilepememenne. CKOpoCTh: MTHOBEHHAs | MaTeMaTH4ECKHUX,

W CcpemHss. YCKOpPEHHE: MTIHOBEHHOE, cpenHee, monHoe. CoOCTaBIIOIUE | €CTECTBEHHOHAYYHBIX
yCKOpeHUsL./ JVCIAIUINH C

4. [IwHamuka mocTtymnaTtenbHoro apmkeHus /[lepBeiii 3akoH Hprorona. Macca | mpuMeHeHHEM

tena. Muepuus. Bropoii 3akon Herotona. Cuna. Mmmyinbe Tesa. 3akoH COXpaHeHUs! | MH(pOPMaIMOHHO-
umnynsca. Tperuit 3akoH Hprorona. OCHOBHOE ypaBHEHHE JIUHAMUKH | KOMMYHHKAIMOHHBIX
MOCTYATEeIbHOTO IBHXKEHHUS./ TEXHOJIOTHH

5. Kunemaruka BpamarenbHoro  nBikeHust /IloHsTHe — «BpaliaTeabHOE
JIBIDKEHHE». YITIOBOE IepeMelIeHre. YIIOBas CKOPOCTh: CPEIHSAS M MTHOBEHHas.
YriioBoe yckopeHHe: cpeliHee 1 MTHOBEHHOE./

6. /JluHamMMKa BpaIIATENbHOTO JBIDKEHHS /MOMEHT HHEpIMH MaTepHabHOH
Touku M Tena. Teopema Illteiinepa. MomeHT mmmynbca. MomeHT cuibl. [lneyo
cuibl. OCHOBHOE ypaBHEHHE TMHAMHUKH BPAIIATEIbHOTO IBIKEHNUS./

7. DHepreTMYecKHe XapaKTEPUCTHKU IIOCTYNATENbHOTO IBIXKEHUs /JHeprus.
Kunernueckast n nmoreHnuanbpHas sHeprus. [lomHas MexaHudeckas SHeprus. 3aKoH
COXpaHEHUS MEXaHN4eCcKoi sHeprun. MexaHudeckast paboTa ¥ MOIHOCTb./

8. DHepreTnyeckue XapaKTEPUCTHKU BpAILATE]ILHOIO ABHXKEHHS /DHEprusi.
Kunernueckass »Heprus. 3akOoH COXpaHEHUS MEXaHWYECKON DSHEpruM Ui
MOCTYNAaTeIbHOTO W BpAINATEeIbHOTO JBIDKCHHWA. MexaHmdeckas pabora W
MOIIHOCTb./

9. ®wusnyeckre  BEJIMYHMHBI, ONHKCHIBAIOUIME  KoJeOareslibHOE  JIBHIKEHUE
/Cmemenne. Ammuryna. ®aza xonebanumit. Lluximueckas wuacrora. [lepumon.
Yacrora. CkopocTb. Yckopenue. Cuna. DHeprust./

10. Buapl mexannueckux konebanuii /Ilo xapakrepy ¢usnueckoro mpouecca. Io
XapakTepy 3aBUCHMOCTH OT BpeMeHH. [lo cnocoOy BeiHyxaeHus. Ilo xapakrepy
M3MEHEeHHUs! aMIUIUTYyAbl. Clio)XKeHHe TapMOHUUYECKUX KojeOaHuit./

11. Ousuueckuit wmastHuK /[loHsTHE «(DU3NUECKMH MAasSTHUK». YpaBHEHHE
NBIKeHUST (U3MUYECKOro MasTHHKA. YactoTa W mepuwoxa KojebaHui (HHU3MUECcKOro
MasTHUKA./

12. Maremarnueckuit  mastHukK  /[loHSTHE — «MaTeMAaTHYECKHH  MasTHHUKY.
YpaBHEHHE IBIDKECHHUS MaTeMaTHYeCKOro MasTHHKA. YacToTa M mepuos KoiebaHuit
MaTeMaTH4eCKOro0 MasiTHUKA./

13. TlpyxwuHHBIH MasTHHUK /[IOHSTHE «IPYKHHHBIA MAasSTHUK». YpPaBHEHHE
JIBIDKCHUSI NIPYKMHHOTO MasTHHKA. Yacrora WM mepuop KosieOaHWH NpY>KHHHOTO
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MasITHUKA./

14. BosHoBO# mponecc M ero xapakrepucTuku /IloHsTHE «BONHA» (BOJHOBOH
npouecc). VICTOYHMKM  MEXaHWYECKMX  BONH.  YCIOBUS ~ BO3HHKHOBEHHS
MEXaHHYECKHX BOJIH. PacripocTpaHeHne BOJH B pa3lnYHBIX cpefax. JIMHa BOIHEIL.
Cropoctb. Hactora. UHTEHCHBHOCTB./

15. Tunsl MexaHmdeckux BoiH /BomHOBas moBepxHOCTE. DOPOHT BOIHEL
[onepeunsle ¥ TPOROIBHBIE BOJIHBI. berymiue u crosdne BOJHBI, UX ypaBHEHHS.
[Tnockue u chepudeckue BOIHBI U X ypaBHeHHA. BexTop Ymosa./

16. OcHOBHBIC TOJOXKEHHUS CIEIUANbHONH Teopuu otHOocuTenbHOCTH (CTO)
/MpuHuun  otHocutenbHOcTH — [ammnes.  OCHOBHOE — INOJIOKEHHWE — TEOPUH
otHocutenbHOCTU. [TocTynarer CTO Ditamiretina. [Ipeodpasosanus Jlopena./

17. OcHOBHBIE 3aKOHBI CIIELUATIBHOW TEOPHH OTHOCHTEILHOCTH /PelsTUBHCTCKIIA
3aKOH CIOXEHHA CcKopocTed. OCHOBHOM 3aKOH pPEISTUBUCTCKOM IUHAMUKU
MaTepHaIbHOW TOYKH. 3aKOH B3aMMOCBS3H MEXIY MacCOd M CKOPOCTBIO. 3aKOH
B3aUMOCBSI3H MacChl ¥ SHEPTHH./

18. OcHOBHBIC TOHATHSA W YpaBHEHUS MOJIEKYTIpHOH ¢u3uku /OCHOBHOE
ypaBHenne MKT 11s uaeanbHOro raza. YpaBHEHUE COCTOSIHUS HAEAIBHOIO rasa.
VpaBuenue MeHnaeneeBa-Knaneiipona 111 uzaeanpHoro rasa. IlocTosiHHas
Bompmana. @usnyeckuii cMBICI MOCTOTHHOM bonpimana./

19. OcHoBHBIE TIOJIOXKEHUS MOJEKYIIpHO-KHHeTHueckoii rteopuu /IlepBoe
nonoxenne MKT. Monekyna. Arom. Btopoe monoxxenne MKT. BbpoyHoBckoe
newkenue. Juddysus Bemects. Tperbe nonoxxkenue MKT. I'paduk 3aBucumoctu
CHJIBI B3aMMOJCHCTBUS OT PACCTOSHHS MEXK]y MOJICKYJIaMu./

20. [Ismwxenue wMonekyn BemiectB /Hambonee BepositTHast ckopocTb. CpemHsis
KBajpaTu4yHasi  ckopocTb. CpenHss apudmeruyeckas ckopocTb. Kpusas
pacmpenienieHHsT MOJIGKYJ HICaJbHOTO Tra3a MO CKopocTaM. Pacmpenenenue
Makcgemna. Pacripenenenne bomsimana./

21. SBnenus mepenoca /IloHsTHe «siBIeHUS mepeHoca». 3akoH Puxka. [Ipumepsr
mud¢dy3nn  BEemecTB, HAXOMAIIUXCS B PA3IWYHBIX AarperaTHbIX COCTOSHUSX.
TennonpoBogHocTs. 3akoH Dypbe. [Ipumepsl TEMIONPOBOAHOCTH. Bs3kocTh min
BHyTpeHHee TpeHHe. 3akoH HplotoHa. Koad¢ummeHnt Bs3KOCTH — Kak
XapaKTepUCTUKA CBOMCTB )KUAKOCTEH./

22. DKCnepuMeHTaJbHBIC Ta30BbIC 3aKOHBI /M30TepMUUECKUN mpoIecc. 3aKOoH
boitna-Mapuorra. I'paduku  u3oTepMudeckoro mpoiecca. 3obapudeckuii
mpouecc.  3akon len-Jlioccaka. [padukum  m3o0apuueckoro  mporiecca.
N3oxopuueckuit mporecc. 3axoH [lapnsa. I'paduxu M30X0pHUecKoro Iporecca.
Anmabarubiii mporiecc. YpaBaenue [lyaccona. ['paduku annabataoro mporecca./
23. MonexynspHble siBieHHs B OKUAKOCTAX /IIoHATHE <OKMAKOE COCTOSHHE
BEILIECTBA». XapaKkTep MOJICKYJSPHOTO JBI)KCHHS B JKHUAKOCTSX. [10BEpXHOCTHBIN
CIIOW B JKHIKOCTSAX, MOJICKYJISIPHOE JaBJICHWE W IIOBEPXHOCTHOE HAaTSDKCHHE.
Koagpdumment mnosepxHocTtHOro HarskeHus. CMaunBaHHE M HECMadHMBaHME.
Kanmmsipasie srnerust, popmyna bopemm-Xropena./

24. MonexynsipHble sBJI€HUs B TBepIbIX Tenax /[IoHsTHE «TBEploe COCTOSHUE
BellecTBay. Kpucraminueckne ©  aMopdHble TBEpible Tella.  Xapakrep
MOJIEKYJISIPHOTO JIBHIKCHUSI B TBepbIX Tenax. [TonsTue «iedopmanus», ee BUAbL U
tunbl. 3akoH ['yka. Moaylib yIpyrocTu Kak XapakTepHCTHKa CBOMCTB TBEpAbIX TeIl./
25. OcHoBHbIC MOHATHS TepMoauHamuku /TepmoanHamuka. TepMoanHaMuueckas
cucrema. THUOBI TEPMOJMHAMHYECKHX CHCTEM. TepMOTMHAMHUYECKHE MapaMeTphl.
TepMonuHaMHU4eCcKOE COCTOSHUE CUCTEMBI. TepMonuHaMudeckuil mpouecc. Bunel
TEPMOIMHAMHYECKHX ITPOLIECCOB./

26. Buytpennsst sHeprus rasa /Temneparypa. CpemHsisi KMHETHYECKasl SHEPIHs
JBIDKEHUs MoJIeKyi1. Uucio creneneit cBo0oibl. BHYTpeHHsIs1 3HEpTrHsl OAHOTO MOJIS
rasa u jar000ii Macchl raza. CriocoObl H3MEHEHHs] BHYTPEHHEH SHEPIHH CUCTEMBL./
27. TlepBoe Hadano TepMOIUHAMHUKKA /DUINUECKUH CMBICI MEPBOr0 3aKOHA
TepMoauHaMuUKH. [IprMeHeHrne epBoro 3aKkoHa TEPMOJMHAMHUKH K H30IpoIieccam./
28. Temnossie papurarenu /IIOHSITHE «TEIUIOBBIC JBHWTATEIM». YCTPOWCTBO
terutoBoro aeuratens. L{ukn Kapao. Pabora temmnoBoro asurarens. Koaddumument
MoJIE3HOTO JiekicTBUs TeruioBoro jasurarens. [lytu moseimenus KIIJ temnoBoro
nBurarens./

29. DHrponus /TlonsiTne «QHTPOIIHUSAY. [onsTue «oOpaTUMBbIH
TEPMOJUHAMUYECKUN MpOIEecC». OHTPOMUS HU30IMPOBAHHOM CUCTEMBI IpHU
o0paruMOM  TEpMOAMHAMHYECKOM  mpouecce.  [loHsaTHe  «HEOOpaTUMBIH
TEPMOJUMHAMUYECKUN Mporecc». OHTPONUs U30IMPOBAHHOM CHCTEMBl MpHU
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HeoOpaTHMOM TEPMOANHAMHUYECKOM Iporecce./

30. Bropoe Hayano TepMOAMHAMUKH /DHTponus. VI3MeHEHHE SHTPONHMH IpH
obparmMoM ¥ HeOOpaTUMOM Tpolieccax. BTopol 3akoH TEepMOJUHAMHKH.
IIpumeHeHre BTOPOro 3aKOHa TEPMOAMHAMUKHM K m3onponeccam. L{ukn KapHo Ha
nuarpamme T-S./

31. DOmnekrpocraruka /OIEKTPUYCCKUHA 3apsn. OIEMEHTAPHBIN 3ICKTPUICCKHMA
3apsa. Bumsl 3apsmoB. BzammopelicTBue 3apspKEHHBIX Tel. DIEKTPU3AIUS Tell
3axon KynoHa. 3akoH cOXpaHEHHS AIEKTPUIECKOTO 3apsia./

32. Dnekrpuyeckoe nose B Bakyyme / [Tonsitue «anekrpudeckoe mose». CBoicTBa
anexTpudeckoro nosus. HanpsxenHnocts. Teopema 'aycca. [IpuHuun cynepno3unuu
noneit. [lorennuman. Padora nosms./

33. BemiectBo B anextpuueckoM mnoie /IloHsTHe «npoBogHuk». IIpoBogHuKH B
JNIEKTPUYECKOM Tosie. SIBleHue »saexkTpocTaTHueckod uHIykiuu. IloHsTHe
«IOUAJIEKTPUK». THUIBI IUAJICKTPUKOB: MOJIAPHBIE M HEMOJIpHBIC. [IMINEKTPUKH B
anekTpuyeckoM  mone.  [lomapmsamust — AWaneKTpuKoB.  JmdiekTpuueckas
MPOHHUIIAEMOCTE cpenbl. CerHeTOANeKTPHUKH./

34. TlocrosHHBIN dSnekTprdeckuit TOK /IIOHATHS — «IIEKTPUUECKHN  TOK»,
«MOCTOSTHHBIA 3JIEKTPUYECKUH TOK». YCIOBHS CYyIIECTBOBAaHMS 3JIEKTPUYECKOTO
Toka. Cuma toka. IlmotHOCTE TOKa. Hampsbkxenue. Comporusnenue. Pabora Toka.
MouHocTb TOK./

35. IlocTosiHHBIN 3NEKTpUYCCKUl TOK B Meraiiax u raszax /[Ipupoma Toka B
MeTamnax. 3akoH OMa Juis OZHOPOJHOTO M HEOJHOPOJHOIO ydyacTKa IeNH, JUIs
nonHoi nenu. 3akoH Oma B auddepeHnuaibHoM Buae. TemnoBoe AeHCTBUE TOKA.
3akoH /Ixoyns-Jlenna. [Ipupona snexrpuyeckoro Toka B razax. Vlonusanus ra3os./
36. MarnutHoe mnone B Bakyyme /[loHATHE «MarHuTHOE moJe». MarHuTHoe
B3aMMOJICHCTBHE MPOBOJHUKOB C TOKOM. MHmykmms MmarHutHoro mons. Cuma
Amnepa. MarautHbelii MOMEHT. MaruuTHelil noTok. HanpskeHHOCTh MarHUTHOTO
nosst. MarHuTHast IpOHUIIAEMOCTH CPEAbL./

37. MarautHoe mome B BemectBe /IIpupoma marmetmsma. BemecrtBa
JaMarHUTHbIE, TTapaMarHuTHele, peppomarautHeie. Touka Kropu./

38. DnexkTpoMarHWTHas HHAYKIWA U CAMOMHAYKIHNS /SIBIE€HNE 3MeKTPOMAarHNTHOH
uaaykid. Oneit @apanesd. 3axon dPapagest A AMEKTPOMAarHUTHONW HHAYKIIMU.
Hanpasnenue umuHayknuoHHoro Ttoka. IIpaBuno JleHna v mpaBuiio IpaBoil pyKH.
Senenue camounnykipu. DJIC camonHayKiiud. HIYKTHBHOCTH ITPOBOIHUKA./

39. TlepemenHsblit anextpuueckuid Tok /[TonHsTHe «IepeMeHHBINH TOK». [lonydeHue
nepeMeHHOro Toka. JleiictByromue (9¢dQeKkTUBHbIE) 3HAYEHUS CHJIBI TOKa U
HaIpsHKEHUs. TepeMeHHOro Toka. CONpOTHBIEHHE B MLEMSIX NEPEMEHHOTO TOKa:
aKTHBHOE, MHIYKTHBHOE, EMKOCTHOE U IOJHOE (MMrienaHc). Pabora u MOIIHOCTD
MepeMEHHOTO TOKa./

40. TlomynpoBomuuku /IIoHATHE «HONYNPOBOAHUKM». THIBI TPOBOJUMOCTH:
coOcTBeHHasI, MpUMeCHas, akienTopHas. [loaynpoBogHNKOBBIE TIPHOOPHI: ANOIBI U
TPHOZBI — MX YCTPOKCTBO, IPUHINT PAOOTHI U IPUMEHEHHE./

41. DOnexrpomarautHoe none /IloHATHE «NEKTpOMarHuTHOE 1oje». OCHOBBI
Teopun MakcBemia A 3JIEKTPOMarHUTHOTO Mo, YpaBHeHMs Makcsemna Juis
ANIEKTPOMAarHuTHOTO 1ojisl. Bexrop Ymosa-IloiinTrHra./

42. DnekTpoMarHuTHeIe KoneOaHust /TIOHsATHE «AIEKTPOMAarHUTHbBIE KOJeOaHUs.
KonebarensHbrii koHTYp. KOoHAeHCaTop. DNeKTpOoeMKOCTh KOHACHCATOpA. DHEPIHs
AIEKTPOCTATHUECKOTO MO KOHJACHCATOpa. DHEPrus MarHUTHOTO TOJI. DHEeprus
JNIEKTPOMArHUTHBIX KojieOaHuil. YacToTa U nmepnos coOCTBEHHBIX KoJleOaHui./

43. DnexrpomarauTHele BoiHbI /IlIkana 3eKTpOMarHUTHBIX BOJH. JlMamasoHbI
JJIEKTPOMATHUTHBIX BOJIH. VICTOYHMKH AJIEKTPOMArHUTHBIX W3IY4eHUH. YCIOBHSA
BO3HHUKHOBEHHSI SIEKTPOMAarHUTHBIX BOJIH./

44. DneMeHTHl reoMeTpuuecKoi onTHKH /CBETOBOM JIyd. 3aKOH MPSIMOJIMHEHHOTO
pacrnpocTpaHeHus CBeTa. AOCONIOTHBIH 1oKa3aTellb MPEIOMIIEHUS.
OTHOCHTENBHBIN MOKa3aTens mpenoMieHns. Onrudeckas IUIOTHOCTB —CPEBL.
IIpenenbHbiii yron npenomieHus. [Ipoueccsl OTpakeHUs U NPEIOMIIEHUs CBETA HA
TpaHUIIe ABYX HMPO3PAYHBIX Cpell. 3aKOHBI TEOMETPHUIECKON ONTHKH./

45. Untepdepenmms ceera /[lonarme «uHTEepdepeHIms cBeTa». KorepeHTHbIE
BonHBI. CriocoOr1 HabMrOneHNs uHTEepepernnn: onblT KOHTa, bunpusMer Openens,
3epkana @peHens, MHTepPEpeHIMS Ha TOHKUX IUIEHKax. PasHOCTh Xoma BOJIH.
VYcnoBusl BO3HUKHOBEHMS HMHTEP(EPEHIMOHHBIX MAaKCHMyMOB W MHHHUMYMOB.
OmnpenencHue  pe3yabTHPYIOIIEH — aMIUIMTYIbl  KoyeOaHMH TpU  HAJIOXKEHUH
KOT'€PEHTHBIX BOJIH./
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46. JIudpaxums cBera /Ilonstue «audpakmus». YCIOBHS BO3HHUKHOBEHUS
MakCUMyMOB M MHMHUMYM Judpakuuu. Judpaxums ceera Ha aAuPPaKIUOHHOH
pemerke. Mcmonp3oBanne Ou(paKnMOHHON pEHIETKH Ul W3MEPEHUs JUIMHBI
CBETOBOW BOJIHBI./

47. Tonspuzamust cBera /IIOHATHA «ECTECTBEHHBIN CBET» U «IIOJSPU30BAHHBINA
ceeT». IlomydeHne moOMsAPU30BaHHOTO CBETa. 3akOH Mamioca Ui OINpeneNeHHs
MHTEHCUBHOCTH CBETA MPOIIEIMIETO Yepe3 MOIPH3aTop, aHATIM3aTOp, TOIAPU3aTOP
W aHAIH3aTop./

48. Jlucmepcust cBera /Ilomarue «mucnepcusi». Ilokasarenb IpenoMieHUs
BelecTsa. Buapl qucnepcun: HopmainbHas, aHoMainbHas. [TonsTue «cnekrpy». Buabl
cnektpoB. Cnexrp momomenus. Criektp ucnyckanus. CIlonHble, JUHEHYaThle 1
nosocarsle cekTpbl. CHeKTpaibHbIN aHanus./

49. Temnosoe mznyuenue /[Ipupona TeruoBoro uznmyueHus. [loHATHA «HONHAsT U
CIEKTpalbHasl Jy4EHCITyCKaTelbHasi CIOCOOHOCTBY», «IOJNHAas W CIEKTpaJbHas
JTydenonIONIaTeNIbHAs  CIIOCOOHOCTE», «a0COMIOTHO YEPHOE TENO0». 3aKOHEI
TertoBoro m3nyueHus: Kupxrogpa, Credana — bomprmana, Buna. 3aBUCHMOCTB
CIEKTPaIBbHON CBETIMOCTH a0COIIOTHO YEPHOTO TEJNa OT AJTUHBI BOJIHBL./

50. ®otordpdexr /Tlonstre «porodddexr». Bumpr dorodrddexra: BHEMHHN H
BHyTpeHHuH. HaOmonenne BHemHero ¢orodp¢ekra. 3akoHB  BHEIIHETO
¢dorosddekra. YpaBHenue DitHmreiiHa. Pabora BbIXO#a 3JEKTpOHAa M3 METallia.
Kpachnas rpanuna gotoaddexra./

51. Oddexr Komnrona. [amenue cera /Ombir KomnToHa. 3akOH COXpaHCHHS
ummnynbca anektpona. Onbir [1.H. JleGenesa. [laBnenue cBera sl abCOIIOTHO
YEepHOTO0, 0EJI0T0 U 3epKaJIBHOTO Tea./

52. BomHoBbie cBoiictBa uactuil /Bomuel ne bpoiins. ®opmyna ne bpoiins.
Judpaknust 31eKTPOHOB M HEHTPOHOB B KpUCTAJLIax./

53. DOnementsl kBaHTOBOW Mexanmku /HeompenenenHoctu IeitsenOepra.
CooTHolIeHHEe  HeompeneleHHOCTe.  BoxHoBas — ¢QyHKmusa.  YpaBHEHHA
Ipenuarepa./

54. Mopnenu ctpoeHus atoma /Aromuctrdeckas monenb. Monens k. TomcoHa.
[Tnanerapuas monens atroma. [Toctynarer bopa./

55. Teopus atoma Bomopoma /Popmyna bamnbmepa. CHeKTp H3JIyUeHHsI aToMa
Bonopona. Paamyc opobutsl anexTpoHa. CKOPOCTh AJIEKTPOHA. DHEPTHUS JJIEKTPOHA.
CrexTp SHepruii 3eKTpoHa. YpOBHH JHEPIHH./

56. DnemeHThl COBpeMEHHON (u3UKK aroMoB M Mouiekyn /KBaHTOBBIe uucia:
IJIaBHOE KBAaHTOBOE YHCIIO, OPOUTAILHOE KBAHTOBOE YKCIIO, MArHUTHOE KBAaHTOBOE
YHCII0, CIIMHOBOE KBaHTOBOE uncio. [Ipasuia or6opa. [Tpuammn [Maymu. IpuHumn
MHHHUMYMa 3Hepruu. [lepronuueckas cucrema anemenToB [.M1. Menneneesa./

57. Crpoenme supa atoma /Mopenn CTpoeHHS aroMHOTO siapa. OOo3HaueHHE
aTroMHBIX sigep. M3oromer. U3zob0apel. M3oToHbl. edekr mMacchl. DHEPrHs CBS3H.
Snepubie cuibl./

58. PanmoakTBHOCTB /TlonsiTre «PaTHOAKTUBHOCTDY. EcrecTBenHas
paaroakTUBHOCTh. VICKyCCTBEHHAss paJIMOAKTHBHOCTb. THIBI paJUOaKTHBHOTO
pacnama: anbda-, Oera-, ramma-pacnaj. Ilepuon monypacnanga.  3akoH
paaroaKTUBHOTO pacnana./

59. Snepubie peakuun /TloHsTHE «sinepHble peakiun». Cxema sIepHOH peakiuu.
Tumbl SIIEPHBIX PEAKIMA: PeaKIs aHHUTWISLUH, PEaKIUu ACIeHHS sAep, Peakiiu
cuHTe3a saep./

60. DnemeHrapHbIe YaCTHIIBI /Tlonsitne «QNEMEHTapHbIE  YaCTHIB».
Knaccudukanms snemMeHTapHbIX YacTull. B3anMozielcTBre eMeHTapHbBIX YacTHII.
Kgapku. ®yHnameHTalIbHBIE B3aUMOICHCTBYSA./

61. IlpaBmia mopcyera 3HAYAMIMX IUQP B YHCIE.

62. IlpaBuia OKpyrIeHUs MPUOIMKEHHBIX YUCEL.

63. H3mepeHue TUHEHHBIX BETHYHH.

64. Merto/1Ka BBITIOJHEHUSI OJJHOKPATHBIX HETIOCPEICTBEHHBIX N3MEPEHHIA.

65. Merto/1Ka BBITIOJHEHUS] MHOTOKPATHBIX HETIOCPEICTBEHHBIX H3MEPEHHIA.

66. Merto/1Ka BBITIOJHEHUsI KOCBEHHBIX U3MEPEHUI.

67. TlpaBuia moctpoeHus rpauKoB.

68. H3mepeHue UMITy/IbCa TN 10 B3aUMOACHCTBHS.

69. M3mepenne nummysbca TeI NOCIE UX B3aUMO/ICHCTBUS.

70. HccnenoBaHue 3aBHCHUMOCTH YITIOBOI'O YCKOPEHHs BpallaloOLIerocst Teja OT
MOMEHTA BPAIIAIOIIEH CHIIBL.

71. WccnenoBaHue 3aBHCHUMOCTH YITIOBOI'O YCKOPEHHsI BpallalOUIErocsi Teja OT
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KoJIe0aHus.

MasTHHKA.

Jy4dei.

MOMCHTAa UHCPUUU.
72. Ha6J'HO)_'ICHI/I€ BJIMSIHUA [JIMHBL MATCMAaTUYCCKOTO MasiTHMKa Ha IMEpUoa €ro

73. HW3mepeHme yCKOpEHHS CBOOOJHOTO TMAACHHS METOIOM MaTeMaTHIecKOro

74. W3mepenne ko3¢ UIMEHTA BA3KOCTH JUCTHILINPOBAHHON BOHI.

75. H3zmepenne ko3¢ ummenTa BI3KOCTH CIIUPTA.

76. H3mepenne ko3¢ UIMEHTa TOBEPXHOCTHOTO HATSHKEHUS KUIKOCTH.

77. WccnenoBaHue ynpyrux CBOHCTB KOCTHOW TKaHH.

78. M3mepenne pusnueckux BETHMYMH 3JIEKTPOU3MEPUTEIEHBIMH TPUOOPAMH.
79. Habmronenue ocrusiorpaMMbl IEPEMEHHOTO TOKA.

80. HaOmiomenue  ocumyIorpaMMbl  OJHOIOJYNEPUOAHOTO  BBHINPSIMIICHHS
MepEMEHHOT0 TOKa.
81. Habmonenne
MEPEMEHHOTO TOKa.
82. HaOmropeHune QpuUIBTpYyIOMIEro neiicTBUS KOHACHCATOPOB.

83. H3mepeHne MHAYKIIMA MAarHUTHOTO TIOJIS.

84. H3mepenue yBenmdeHHsS 00bEKTHBA U BEIMIHMHBI MUKPOOOBEKTA.

85. H3mepenne [UIMHBI CBETOBOM BOIHBI PH NMPSIMOM I1aJICHIH CBETOBBIX JIyUeH.
86 I/I3MepeHI/IC JJIAHBI CBETOBOM BOJIHBI IIpyu HAKJIOHHOM NaA€HUH CBECTOBLIX

OCHWJIJIOTPAMMBI  ABYXTIOJYHNEPHOTHOTO  BBIIPAMIICHHS

87. H3mepeHne KOHIIEHTPAIMK PACTBOPOB ONTHYECKU aKTUBHBIX BEIIECTB.
88. HaOmroneHue crieKTpoB MCITyCKaHMUS JIAMITbI HAKaIHMBaHMUSI.

89. HaOmroneHue crieKTpoB UCIyCKaHUs PTYTHOM JIAMITHI.

90. HaOnrofieHue CIICKTPOB MONIONICHHS OKCHTEMOTIIO0ONHA.

[IIkana u KpUTEpUN OLIEHUBAHUS OTBETAa 00YJAIOMIETOCs! TPECTABICHBI B TAOIUIIE.

I kana

KpuTtepuu onenuBanusi

Ouenka 5
(oTu4HO)

- 00yJaroIUIICs IOJIHO YCBOMII YUeOHbIH MaTepHat;

- IIOKa3blBACT 3HAHUEC OCHOBHBIX IIOHATUN JUCUUIUIMHBI, T'PaMOTHO IIOJb3YETCs
TEPMHUHOJIOTHEH;

- TIPOSIBIISIET YMEHHWE aHaJIW3UpOBaTh M 0000ImaTs MHPOPMANWIO, HABBIKK CBS3HOTO
OIUCaHMA SIBICHHUH U MPOLECCOB;

- JIEMOHCTpUpPYeT yMEHHE  H3JaraTb MaTrepual B OIpPEIEICHHOH JIOTHYeCKOn
MOCIIEI0BATENBLHOCTY;

- TOKa3blBa€T yYMEHUE HIUIIOCTPHPOBATh TEOPETHUUECKUE MOJIOXKEHUSI KOHKPETHBIMU
IIpUMEpPaMy;

- IGMOHCTPHPYET CPOPMUPOBAHHOCTH M YCTOMYMBOCTh 3HAHU, YMEHUI1 N HABBIKOB;

- MOTYT OBITh JONYIIEHBI OJIHA—/IBE HETOYHOCTU MNPU OCBEIIEHHH BTOPOCTENEHHBIX
BOIIPOCOB

Ornenka 4
(xopor1o)

- OTBET YIOBJIETBOPSIET B OCHOBHOM TPeOOBAHUAM Ha OICHKY «5», HO NPH 3TOM HMEET
MECTO OJIMH U3 HETOCTATKOB:

- B YCBOGHHMH yueOHOro MaTepuala JOIYIIEeHbI IPOOebl, He MCKA3UBILUE COJECPIKAHNE
OTBETAa;

- B M3JIO)KEHIH MaTepuaja JONYyIIeHbl He3HAYUTEIbHbIE HETOYHOCTHU

Orenka 3
(YIOBIIETBOPUTEIHHO)

- 3HaHHE OCHOBHOIO MPOrPaMMHOIO Marepuaja B MHHHUMAJlbHOM o0BeMe,
NOTPEIIHOCTY HENPUHIUINAIBHOIO XapaKTepa B OTBETE HA JK3aMEHE: HEIOJHO WU
HETIOCJIe/IOBAaTeIbHO  PacKpbITO COAEp)KaHWE MaTepHana, HO II0OKa3aHo olmiee
IIOHMMAaHKE BOIIPOCOB;

- VMMEJNCh 3aTpyAHEHMs WIM JONYIIEHbl ONIMOKK B OINpPEAEIECHHH IOHATHH,
HCIONB30BaHUM TEPMHUHOJIOTUH, ONMCAHUM SIBICHUH M IPOLECCOB, HCIPABICHHBIE
II0CJIE HABOJALIUX BOIIPOCOB;

- BBIIBJICHA HEJOCTAaTOYHAs C(HOPMUPOBAHHOCTH 3HAHWH, YMEHMH | HaBBIKOB,
oOydJaronuiics He MOXKET IPUMEHHUTH TEOPUIO B HOBOW CUTYaIlUHI

Orenka 2
(HEeyOBIIETBOPHUTEIIBHO)

- HpO6CHBI B 3HaHUAX OCHOBHOT'O IPOrpaMMHOI0O Marcpualjia, ITPUHIHUIIUAJIBHBIC
OIINOKH IIpU OTBETE HA BOIIPOCHI,

- 00HapyXeHO HE3HAHHWE WM HEMOHMMaHWe OOoNbledl WM Hambolee BRKHON 4acTh
y4eOHOTO MaTepuana;

- JOITYIICHBI OLINOKH B OIIPEACIICHNN HOHHTHﬁ, P UCIIOJIb30BaAHUN TCPMHUHOJIOTHUH, B
OTIMCAaHUM SIBICHUA M TMPOILECCOB, KOTOPbIE HE WCIPABICHBI IOCIE HECKOIBKUX
HABOZSIIUX BOIIPOCOB,

- He c(OPMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMEHHS U
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HaBbIKH

TecToBbIe 3aaHUS 110 JUCLIUILINHE

2) marepueii
3) monem
4) temom

2. Buz matepu, U3 KOTOPOTO COCTOST Tela, HAa3bIBACTCA ...
1) BemecTBOM

2) MOneKya0i

3) monem

4) atomom

3. By Matepuu, mocpeicTBOM KOTOPOTO B3aMMOJICHCTBYIOT TeNa, Ha3hbIBAETCS ...
1) BemecTBOM

2) MoneKynoi

3) nonem

4) atomoM

4. 'paBUTAIIMOHHOE B3aUMOJICHCTBHE OCYILIECTBISETCSI MEXKTY
T'PaBUTALIMOHHOTO TIOJS.

1) Tenamu, 06IaAIOIIIMMH MACCON TTOKOSI

2) TenaMu 00TATAOIIMMH 3apPSIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sI[pa aToma

3a CUCT

5. DIeKTPOMAarHUTHOE B3aUMOJICHCTBHE OCYIIECTBISIETCS MEXKIY
ANEKTPOMATHUTHOTO TIOJISL.

1) Teaamu, 0018 JAIOIIMHI MacCOM TIOKOS

2) Tenamu 00NaJAOIIMMU 3aPSIIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHaMH BHYTpH SIIpa aToma

, 33 CUET

6. Cnaboe B3auMOJICHCTBHE OCYIIECTBISICTCS MEKIY ...
1) Tenamu, 00IATAIOIIAME MAaCCOM MTOKOS

2) TenaMu 00JIaAAOIIMMH 3aPSIOM

3) aneMeHTapHBIMU YaCTUIIAMHU

4) HyKJIOHAMH BHYTPH sI[pa aTomMa

7. CuiibHOE B3aMMOJICHCTBHE OCYIIECTBISACTCS MEXKY ...
1) tenamu, 0ONAAIOIIUME MACCOM MTOKOS

2) TenaMu 00 TAOIIMMH 3aPSIOM

3) aeMeHTapHBIMK YaCTUIIAMHU

4) HyKJIOHaMH BHYTpPH sipa aromMa

8. (hopMa JBIKEHHS MaTEPHH BKIIIOYAET B Ce0sl NI3MEHEHHS,
MIPOUCXOJATINE HA YPOBHE 001IeCTBa, OOIIECTBEHHBIX OTHOIIICHU.

1) Ousuueckas

2) XuMuueckast

3) Buonoruyeckast

4) CounanbHas

Ne O1eHOYHBIE CPEeNICTBA Kon n naumeHoBanue
TunoBele KOHTpPOJBbHBIE 3aJaHWsl W (WJIM) MHBIE MaTepualibl, HEOOXOAMMBIE ISl | MHIMKATOPa KOMIIETEHIIMU
OLICHKM 3HaHWM, yMEHUH, HaBBIKOB U (MIM) ONbITa JEATEIbHOCTH,

XapaKTepu3yIoIuX Cc(HOpMUPOBAaHHOCTh KOMIIETEHLMH B IPOLECCE OCBOCHHMS
JUCLUIUINHBI

1 1. Bce, uTo Hac OKpYXKaeT, 4TO MO3HAETCS C TOMOLIBIO OPTaHOB YYBCTB, na-1. OIIK-1
Ha3bIBAETCA ... PemraeT Tunosele 3ana4n
1) BemecTBOM npoheCcCHOHATBHOM

NEATEILHOCTH HAa OCHOBE
3HAaHUHA OCHOBHBIX
3aKOHOB MaTEMaTHYECKUX,
€CTECTBEHHOHAYYHBIX
TMCITAILINH C
MIPUMEHEHUEM
nH(popMaMoOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOT NI
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9. (opMa IBIDKEHHSI MaTepUH BKIIIOYACT B ce0sl IPOLIECCHI,
CBSI3aHHBIC C IIPEBPAICHNEM BEILECTBA, PEaIn3yeTcst Ha YPOBHE MOJICKYJIbI
1) ®usnyeckas

2) Xumuueckas

3) Buonornyeckas

4) CounanpHas

10. (hopMa IBIKCHHS MATEPUU BKJIFOYACT B ceOs IBUKCHUE
3JIEMEHTAPHBIX YACTHIL U MOJIeH, Peaan3yeTcs Ha yPOBHE MUKPOCTPYKTYPHI
(MoeKyia, aToM, JIEMEHTAPHBIE YACTHUIIbI)

1) dusnueckast

2) XuMuueckast

3) Buonornyeckas

4) CounanpHas

11. (hopMa IBIDKCHHS MaTepUH BKIIOYACT B ce0s pyHKIIMOHUPOBAaHHUE
¥ Pa3BUTHUE )KUBBIX OPTaHU3MOB, PEalU3yeTCsl Ha YPOBHE KIETKU

1) dusnyeckas

2) XuMuueckast

3) Buonoruyeckas

4) CounanpHas

12. B 3aBHCHMOCTH OT BH/Ia TPACKTOPUH MEXaHUUCCKOE BIKECHUE MOXKET OBITS ...
(BviOepuTe Bce BepHBIE BapUaHThl OTBETA)

1) npsiMmonuHeiHOe

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEPHOE

5) kpuBONKHENHHOE

6) Mo OKpYXHOCTH

13. B 3aBHCHMOCTH OT XapakTepa H3MEHEHHUST CKOPOCTH Pa3INYa0T ABMKCHHE ...
(Br1GepuTe Bce BepHBIE BAPHAHTHI OTBETA)

1) npsiMonuHeHOE

2) paBHOIIEPEMEHHOE

3) paBHOMEpHOE

4) HepaBHOMEpHOE

5) kpuBoNHHENHHOE

6) M0 OKPYXHOCTH

14. Bextop cKOpOCTH BCerIA ...

1) coBmagaer ¢ BEKTOPOM YCKOPEHHUS

2) MPOTHBOIIONIOKEH HANIPABJICHHIO TBIDKCHHUS Tella
3) coBmagaer ¢ HapaBJICHUEM JBIKCHHS Tela

4) IPOTHBOTIOIIOKHO HANIPABIICH BEKTOPY YCKOPCHHSI

15. Ecnu Teno ABMKETCS 3aMEJIJICHHO, TO BEKTOP YCKOPEHUS BEKTOpY
CKOpPOCTH.

1) conanpasieH

2) nepreHIUKyISIpeH

3) HampaBneH MPOTHBOMOIOKEHO

4) pacnoyioXeH MO yIIIoM K

16. Eciu Teo ABMKETCSI yCKOPEHHO, TO BEKTOP YCKOPCHHUSI BEKTOPY
CKOPOCTH.

1) pacrionoxeH 1o yriaom K

2) mepreHIHKYISIpeH

3) IPOTHBOIIOJIOKHO HATIPABIIEH

4) coHampaslieH

17. Ecin PYKOSATKA IPpaBOI'0 BUHTA BpaIlla€TCs B HAIIPABJICHUU ABUXKCHUA TEJIa 11O
OKPY?KHOCTH, TO MOCTYNATCIbHOC NBMIKCHNUC BUHTA YKAXKCT HAIIPABJICHUC

36




BEKTOpA. ..
1) yrioBoro nepemeneHus
2) yIIIoBO# CKOPOCTH

3) yIJI0BOTO yCKOpEHHMS

4) MOMEHTa UMITyJIbCa

18. BexTop yIioBOro yCKOPEHHs COHAIPABIICH C BEKTOPOM YIIIOBO# CKOPOCTH IPH
JBYKCHHUIL.

1) paBHOMEpHOM

2) paBHO3aMEICHHOM

3) yckopeHHOM

4) HepaBHOMEPHOM

19. BekTop yrIioBoro yCKOpeHust IIPOTHBOTOIOKHO HATIPABJICH BEKTOPY YITIOBOM
CKOPOCTH TIpH JIBHKCHHU.

1) paBHOMEpHOM

2) 3aMeIIeHHOM

3) paBHOYCKOPEHHOM

4) HepaBHOMEPHOM

20. CropocTb Msiua Maccoit 50 1, OpOIIEHHOTO BEPTHKAIBHO BBEPX, MEHSETCS 110
3akoHy v=12-10t. 3HaueHre MOy UMITYJIbCa MsIUa yepe3 2 CeKyH]IbI mocie
Havaja ABWKeHus paBHo  krem/c. (0,4)

1)04

2) 400

3)-04

4)4

21. Cxopocts Mstaa Maccoii 100 1, OpOIeHHOTO BEPTHKAIEHO BBEPX, MEHSIETCS IO
3akoHy v=40-8t. 3HaueHre MOy UMITYJIbCa Msiya uyepe3 4 CeKyHbl IociIe Hayaia
JBIDKCHUS PABHO KIr*M/C.

1)-08

2) 800

3)0,8

4)8

22. JlaHbBI TPU TeNa: CILTONTHOMN TUCK, TOHKOCTEHHBIN HWIHHID (TpyOa) u map,
MpUYeM MacChl M U pagrychl R 0CHOBaHME UCKa 1 TPYOBI M paJnycC mapa
oauHakoBbl. Och BpallleHHs TIPOXOAUT Yepe3 LeHTp Tena. J{iss MOMEHTOB HHepIuit
paccMaTpuBaeMbIX TeJI BEPHBIM SIBISIETCS YTBEPXKICHUE, UTO ...

1) HanOONBIIIUM MOMEHTOM MHEPIMU O0NaTaeT JUCK

2) HauOOJBIIMM MOMEHTOM MHEPIMH 00IaJaeT map

3) MOMEHTBI HHEPLIUK BCEX TPEX TEJ OJUHAKOBBI

4) HanGOIBIIUM MOMEHTOM UHEPLIUH 00JIajaeT Tpyoda

23. JlaHbl TpH TeJa: CILIONIHON TUCK, TOHKOCTEHHBIN HUIHHAD (Tpy0a) u 1ap,
IpUYeM Macchl M ¥ paguychl R 0cHOBaHMH TUCKa U TPYOBI M pajuyc Iapa
onuHakoBbl. Och BpallleHHs IPOXOAUT Yepe3 LeHTp Teda. J[jiss MOMEHTOB HHepLUi
paccMaTpUBaeMbIX T€J BEPHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...

1) HaMMeHBLIMM MOMEHTOM HHEPLMU 00N1aaeT JUCK

2) HaMMEHBIIMM MOMEHTOM MHEPLUH 00NaaeT map

3) MOMEHTBI HHEPIIMH BCEX TPEX TeJl OJMHAKOBBI

4) HaMeHBIIMM MOMEHTOM MHEpLHUH 00najaet Tpyba

24. Ecnii BEKTOPBI CUIIBI U TIEPEMELICHHsI COHAMPABJICHbI, & YTOJ MEXAY HUMH
pages 0, To paboTa, COBEpIICHHAS CHIIOH ...

1) paBHa HyITIO

2) MaKCHUMaJTbHA U TTOJIOKHUTETbHA

3) monoKuTEIBHA

4) MaKcuMaJbHa U OTpHLATEIbHA

25. Ecnii BEeKTOp CHIIBI IEPIICHANKYIISIPEH BEKTOPY NEepeMelleH s, T paborTa,
COBEpILEHHAs CHJIOH ...
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1) paBHa HyITIO

2) MakcCUMaJIbHA ¥ TIOJIOKUTEIIbHA
3) monoKuTEIBHA

4) MakcHManbHa U OTPHIATEIBHA

26. Ecnm yron MeXay BeKTOpaMu CHIIBI U iepeMerieHus paseH 180, To pabora,
COBEPILIEHHASI CUJIOH ...

1) paBHa HyIIO

2) oTpuIaTenbHa

3) monoxxuTeapHa

4) MaKcUMaNbHa U OTPHLATEIbHA

27. Ha yactuity, HaXoAsIIIyrocs B Hayalle KOOpAWHAT, IEHCTBYET CHIla, BEKTOP
KOTOPO# ompenersiercst BeipakeHneM F=21i -3j. Pabora, coBepreHHast 3To# cruiioi
MIPY TIEpEeMEIICHAN YaCTHIBI B TOUKY ¢ kKoopauHatamu (5;0) paBHa Jx.
1)-15

2) 25

3) 23

4) 10

28. Ha vacTuily, HaXOASIIYIOCs B Havajie KOOPMHAT, ICHCTBYET CHJIA, BEKTOP
KOTOpO# ompezessiercs BeipakeHneM F=41 +3j . PaboTa, coBepiiicHHAs 3TOW CHITOM
MY NIepeMEeIEHNH YaCcTUIIBI B TOUKY ¢ koopauHatamu (0;5) paBHa Jox.

1) 15

2) 25

3)23

4) 10

29. Ha gacTuity, HaXoAsIIyiocs B Hadalle KOOPANHAT, IEHCTBYET CHIIa, BEKTOP
KOTOpOH ompexnensercs BeipakeHneM F=2i +3j . Pabota, coBepmieHHas 3TOH CHUITON
TIpH NIEpEeMEIIEHIH YaCTUIIBI B TOUKY C KoopanHatamu (5;5) pasHa  JIxk.

1) 15

2) 25

3) 23

4) 10

30. Ha gacTuity, HaxoasIIyrocs B Hadalle KOOpANHAT, IEHCTBYET CHIla, BEKTOP
KOTOPOH ompexnensiercs BeipakerneM F=4i -5j . Pabora, coBepIiieHHas 3TO# chitoit
IpH NIepEeMEIeHNH YaCTUIBI B TOUKY C KoopAuHaTaMu (2;-3) pasHa  JIxk.
1)-15

2) 25

3)23

4) 10

31. Tlpu yMeHbIICHHH B 4 pa3a [UIHHBI HUTH MATEMATHYECKOTO MasTHUKA TIEPHOJT
KoJIeOaHus ...

1) He u3MeHUTCS

2) yBenuuutcs B 4 pasa

3) yBenunuurces B 2 pasa

4) yMeHbIIUTCS B 2 pasa

32. Tlpu yBenu4eHUH B 4 pa3a JUIMHBI HUTH MATEMaTHYSCKOrO MasiTHUKA U
YBEINYCHUH MAacChl Tpy3a B 4 pa3a, Nepuoj KoaeOaHus ...

1) He u3MeHUTCS

2) yBenuuutcs B 4 pasa

3) yBenuuurcst B 2 pasa

4) ymeHbIIUTCS B 2 pasa

33. Tlpu yBeu4eHUH MaCChl Tpy3a B 4 pasa mepro/] KoiebaHus! mpyKHHHOTO
MasiTHUKA ...

1) yBenuuutes B 2 paza

2) He U3MEHHTCS

3) yBenunuurcs B 4 pasa
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4) yMeHbIIUTCS B 2 pasa

34. TIpu yBenu4eHn: B 2 pa3a Macchl Ipy3a U YBEIHICHUH KECTKOCTH TIPY)KHHbI B
2 pasa, eproI KoJieOaH s TIPYKMHHOTO MAsTHHKA ...

1) He U3MEHHUTCA

2) yMeHBIIHUTCS B 2 pasa

3) yBenmuutes B 2 pasa

4) yBenmuntcs B 4 pasa

35. B ocHOBe crienuansHON TEOPUU OTHOCUTEIBHOCTH ...

1) GBLT TOJIOXKEH HKCIIEPUMEHT, TOKA3aBIIHIi HE3aBUCUMOCTh CKOPOCTH CBETA OT
CKOPOCTH JIBI)KCHHSI ICTOUYHUKA U TIPUCMHUKA CBETA

2) ObLIT MONOXKEH IKCIIEPUMEHT 110 U3MEPEHUIO CKOPOCTH CBETA B BOJIE

3) GBLTH TIOJIOKEHBI TIPEACTABICHHUS O TOM, 9TO CBET ABISIETCS KOJeOaHNEM
HEBUIUMOTO 3¢upa

4) GBLIa MOJTOKEHA THITOTE3a O B3aHMOCBA3H MaCChl U SHEPTHH

36. [Ipu ycTaHOBICHUH COOTHOLICHHUS MEXK/AY 3aKOHAMH KIIACCUYECKO MEXaHUKH U
CTEIUATBHON TEOPHUH OTHOCHTEILHOCTH BEPHBIM YTBEPXKICHUECM SBIISCTCS ...

1) BTOpBIE HOJHOCTHIO OMPOBEPTAI0 MEPBhIE

2) BTOpBIC MIEPEXOMAT B MEPBBIC PH ABHKSHUH YaCTHI[ CO CKOPOCTHIO MHOTO
0oJbIlIe CKOPOCTH CBETA

3) mepBbIe TIEPEXOIAIT BO BTOPHIC PH OMMCAHUH MUKPOYACTHUII

4) BTOpBIC MEPEXOAT B IEPBBIC MPHU ABMKCHUH YACTHUIL CO CKOPOCTHIO MHOTO
MEHBIIIC CKOPOCTH CBETa

37. CKOpOCTb CBETa B BAKyyMe HE 3aBHCHT OT CKOPOCTH JBHKECHHS HCTOYHUKA K
HaOJIFOaTesNst — 3TO TPUHIIAI ...

1) oTHOCHTENBEHOCTH

2) mOCTOSHCTBA

3) HE3aBUCHMOCTH

4) cooTBETCTBUS

38. dusnyeckue SIBJICHNUS B OJMHAKOBBIX YCIOBHAX MPOTEKAIOT OJMHAKOBO BO BCEX
HHEPIHAIBHBIX CHCTEMaX OTCYETa — 3TO TPHHIIHII ...

1) oTHOCHTENBHOCTH

2) IOTIOTHATENEHOCTH

3) cooTBeTCTBHSA

4) HEe3aBHCHMOCTH

39. Kocmmueckuit kopaOib ¢ IByMsi KOCMOHABTaMH JIETUT cO ckopocThio v=0,8c (c
- CKOPOCTB CBETa B BAKyyMe) B CHCTEME OTCUETa, CBI3aHHOH ¢ HEKOTOPOM
mianeTo. OJMH U3 KOCMOHABTOB MEJJICHHO TIOBOPAYMBAECT METPOBBIN CTEPIKEHD U3
MOJIOKEHUS 1, MEPIICHANKYIISIPHOTO HANIPABJICHUIO ABIKCHUS KOPaOs, B
MOJIOKEHHE 2, TapalyieIbHOE HAMPaBJICHUIO BKEeHMs. [[JIMHA 3TOTO CTEPXKHS C
TOYKHU 3peHUs HAOMIoaaTeNsl, HaXOSIIErocs Ha MIIaHeTe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJOKEHUH 2

2) mamenstercst ot 1,0 M B monoskernu 1 10 1,67 M B MOJIOKEHNH 2

3) paBHa 1,0 M nipu 1r060# €ro OpUEHTALMU

4) usamensiercsi ot 0,6 M B onoxenuu 1 10 1,0 M B nmonoxxenun 2

40. Kocmuueckuii kopabib ¢ AByMs KOCMOHAaBTaMH JIETUT CO cKopocThio v=0,8c (¢
- CKOPOCTh CBETa B BAKYyMe) B CUCTEME OTCUETa, CBI3aHHOMN ¢ HEKOTOPOW
mianetoi. OJWH U3 KOCMOHABTOB MEJIJICHHO TIOBOPAYMBAET CTEPKEHb NIUHON 0,6
M U3 TIOJIOXKEHHUS |, MapajuieIbHOTO HAMPABJICHUIO IBHKSHIS KOpaOIis, B
MOJIOKEHHE 2, IEPIICHAUKYISIPHOE HATPaBICHHUIO ABIKEHUS. JIJIMHA 9TOTO CTEPKHS
C TOYKH 3pEHHUS HAOIIONaTeN s, HaXOAIIErocs Ha TUTaHETe, ...

1) usmensiercs ot 1,0 M B mosioskenuu 1 10 0,6 M B MOJOKEHUH 2

2) wamenstercst ot 1,0 M B monoskeruu 1 10 1,67 M B OJIOKEHHH 2

3) paBHa 1,0 M nipu 1r060# €ro OpUEHTALMU

4) uamensiercsi ot 0,6 M B onoxenuu 1 10 1,0 M B nmonoxxenun 2

41. Kocmuueckuii Kopabib JIETHT co ckopocThio v=0,8c (c - CKOpocTh CBETa B
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BaKyyMe) B CCTEME OTCUETa, CBA3aHHON C HEKOTOPOH miaHeTo. OnuH u3
KOCMOHABTOB MEJIJICHHO NTOBOPAaYMBACT METPOBBII CTEPKEHB U3 TIOJIOKCHUS 1,
MEPIICHIUKYIISIPHOTO HAIIPABJICHUIO TBUKCHHSI KOPaOIIs, B TIOJIOXKECHHE 2,
MapajuieIbHOE HAMIPABICHHUIO IBIDKEHS. JJIIHA 3TOTO CTEP)KHS C TOYKH 3pEHIUS
JPYTOro KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mostoskeruu 1 10 0,6 M B IOJOKEHUH 2

2) mamensiercs ot 1,0 M B monoskeHuu 1 10 1,67 M B OJIOKEHHH 2

3) pasua 1,0 M ipu F0GOH €r0 OpPHUEHTAIMH

4) usmensiercs ot 0,6 M B nonoxenuu 1 10 1,0 M B mosioskeHuu 2

42. KocMuueckuii Kopadib JIETHT co ckopocThio v=0,8c (c - CKOpOCTh CBETa B
BaKyyMe) B CHCTEME OTCYECTA, CBA3aHHOMN ¢ HEKOTOPOil taneToi. OnauH u3
KOCMOHABTOB MEJICHHO TTOBOPAYMBACT METPOBBII CTEPKEHB U3 TIOJIOKCHUS 1,
MapajuIeIbHOTO HAIIPaBJICHUIO ABIKCHUS KOPalJis, B ITOJIOKEHNUE 2,
MEePICHANKYTISIPHOE HAIIPABICHAIO ABIDKEHHSA. JJIMHA 3TOTO CTEPKHS C TOUKH
3peHHs APYToro KOCMOHABTA ...

1) usmensiercs ot 1,0 M B mostoskenuu 1 10 0,6 M B MOJOKEHUH 2

2) msmensiercs ot 1,0 M B monoskeHnn 1 10 1,67 M B MOJIOKEHUH 2

3) paBna 1,0 M nipu 110001 €0 OpUCHTAIIMA

4) usmensiercs ot 0,6 M B onoxkenuu 1 10 1,0 M B mosnokeHuu 2

43. BpoyHOBCKOE [BIKCHHE MTOATBEPIKIACT CYIICCTBOBAHUE ...
1) B mpupoe uaeansHOTo ra3a

2) XaOTHYECKOTO TEIJIOBOTO IBIKEHHSI aTOMOB M MOJICKYIT

3) BSIBKOCTH JKHIKOCTEN

4) CBepXBBICOKOTO BaKyyMma

44. Y1065 CKOPOCTH ABIKEHHUS OPOYHOBCKHX YaCTHUI] YBEIHUIIIACH HEOOXOIUMO
...(BeIOepuTe Bce BepHBIC BAPHAHTHI OTBETA)

1) yBenmuuuTh TEMIEPATYPY

2) yMEHBIIUTh TEMIIEPATypy

3) yBennuuTh Maccy 6pOYHOBCKOMH YaCTHUIIbI

4) yMEHBIIUTH MacCy GPOYHOBCKOM YaCTHUIII

5) yBeNHUYUTH KOHIICHTPAIMIO YaCTHI]

45. Ilpu yBeIn4eHNU KOHIIEHTPAIIMH MOJIEKYJT HI€aIbHOTO T'a3a B JBa pas3a
JIaBJICHUE Ta3a ...

1) yBenmuuurces B 2 paza

2) yMeHbIONUTCS B 4 pa3a

3) ymeHbIIuTCS B 2 pasa

4) He U3MEHUTCS

46. TIpy yMEHbILIEHUH CKOPOCTH JIBHXKEHHUS] MOJIEKY.T B 4 pasa JlaBlIieHUE rasa
pasa.

1) yBenmuuuiocs B 2

2) YMEHBIIUIOCH B 4

3) yBenuumiaocs B 4

4) yMEHBIINIOCH B 2

47. JlaBneHue HaeantbHOro OMHOATOMHOTO ra3a YBeJIMYMIOCh B 4 pa3a npH 3TOM
CpeIHsis CKOPOCTh ABMKCHHUSI MOJISKYA  pasa.

1) yBenuuuiocs B 2

2) yMEHBIIUIOCH B 4

3) yBenuumiaocs B 4

4) yMEHBIINIOCH B 2

48. CpenHsisi CKOPOCTh JIBHKCHHSI MOJICKYJI HICaTbHOTO OJHOATOMHOTO Ta3a
yBeNU4MIach B 4 pasa, IpH 5TOM JaBlIeHUE raza _ pas (-a).

1) ymenbmmiaocs B 16

2) yMEHBIIUIOCH B 4

3) yBennuunocs B 16

4) yBenu4niocs B 4
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49. JlaBnenue HIeaNTLHOTO ra3a Ha CTEHKH COCY/a 3aBUCHT OT ... (Bribepure Bee
BEpHBIC BAPUAHTHI OTBETA)

1) popmsI cocyna

2) KOHLEHTPALUK MOJIEKYJT

3) TeMmiepaTypsbl

4) CKOPOCTH ABMIKEHUS MOJIEKYJT

5) o6bema cocyna

6) BHEIIHETO JABICHUS

50. ITpu yBeIu4CHUH AaBICHUS B 3 pa3a 1 yMEHbLICHHH o0beMa B 2 pasa
a0COJIOTHAS TeMIIepaTypa UACalbHOro raza __ pas (-a).

1) yBenmuuutes B 6

2) yBenuuures B 1,5

3) yMeHBIIUTCS B 6

4) ymenpmmures B 1,5

51. TIpn yBenmueHNH TeMIIepaTypsl H 00beMa HIeaTbHOTO Ta3a B 2 pasa, ero
JABIICHHS ...

1) He u3MeHHTCS

2) yMeHbIIUTCS B 4 pasa

3) ymenbIuTCs B 2 pasa

4) yBenuuuTcs B 4 pasa

52. UneannHbli ra3 MOCTOSHHOM MacChl CXKald TaK, YTO €ro JaBICHHE
YBEIUYMIIOCH B JIBa pa3a, a 00beM YMEHBIIHICS BBoE. [Ipu 3TOM Temmeparypa
rasa...

1) yBenuuuiace B 1Ba pasa

2) ymeHbIIuIach B 2 pasa

3) He U3MEHMIACh

4) yBenuuunach B 4 pasa

53. Jlns pacnpenencaus MakcBesia BEPHBIM SIBISETCS YTBEPIKICHHE ...

1) mo3BoIIsET pacCYUTATh OO MOJIEKYI, CKOPOCTH KOTOPBIX 3aKITIOUCHBI B TFOOOM
3aJJaHHOM HHTEpBaJie CKOPOCTEH

2) HanuboJjiee BEPOSTHAS. CKOPOCTh MOJIEKY/I 3aBUCHT TOJIBKO OT TEMIIEPATYPHI U HE
3aBHCHUT OT POZA MOJEKYI

3) momaak Mo KPUBOHM PACTET C MOBBIIICHUEM TEMIIEPATYPBI

4) npu NOHIKEHUH TEMIIEPaTyphl BEINYNHA MAKCUMYMa (DYHKIIMU YMEHbBIIIAETCSI

54. lns pacupeneneHus MakcBesIa BEPHBIM SIBIISICTCS yTBEPIKACHUE, YTO NPH
HOHM)KCHUH TEMIICPATYPHI ...

1) HanboJee BEpOsTHAS CKOPOCTH MOJIEKYJT YMCHBIIACTCS

2) BeNMMYMHA MAKCHMYMa (BYHKI[HH YMEHBIIACTCSI

3) MakCHMyM KPHUBO# CMEIIAeTCsI BIPABO

4) mIomaapb Mo KPUBOH yMEHBINACTCS

55. Jlnsa pacnpenenenns MakcBeiia BEPHBIM SBISIETCS YTBEPKICHUE, YTO MIPH
MOBBILICHUH TEMIIEPATYPHI ...

1) HanboJee BEpOsATHAS CKOPOCTh MOJIEKYJT YMEHBILIACTCSI

2) BeNnMYMHA MaKCUMyMa (DYHKIIMH YMEHBIIACTCSI

3) MakcUMyM KpPHBOH CMEIIACTCsI BICBO

4) mouaap Mo KpUBOil yBEINYHBACTCSI

56. lnst pacupenenenns: MakcBesia BEpHBIM SIBISIETCS YTBEPIKICHUE, UTO MPU
MOHM)KEHUH TEMIIEPATYPHI ...

1) rutotamp Mo KPUBOM YMEHBIIAETCS

2) MaKCHMyM KPHBOM CMEIIAEeTCsI BIPABO

3) mrommaak Mo KPUBO# yBETHIMBACTCSI

4) BenMYNHA MAKCUMyMa (QYHKIIUH YBEITHINBACTCS

57. Mns pacupenenennst MakcBeiia BEpHBIM SIBISIETCS yTBEPXKICHHUE, UTO ...
1) npu U3MEHEHHH TEMIEPATYPhI MONOKESHNE MAKCHMYMa HE U3MEHSIEeTCS
2) ¢ yMCHBIIICHHEM TEMIIEPaTyYpPhl BEJIMYNHA MAKCHMYMA YMEHbBIIACTCS

41




3) mpu U3MEHEHNH TEeMIIePaTyPhI IUIOLIAAb TOJ KPUBOIl HE U3MEHSCTCS
4) ¢ yBenMYCHHEM TEMIIEPATyPbl BEMMYMHA MAKCUMyMa YBEIHYUBACTCS

58. Ecnn, He MEeHSSA TeMIIepaTyphl, B3SATH T'a3 ¢ OOJNBIIeH MOISIPHON MacCor 1
TaKHUM K€ YUCIIO MOJIEKYJL, TO U pacupeneeHuss MakcBeluia BEpHEIM SBISCTCS
YTBEPXKACHHUE ...

1) momraas moq KPUBOW YBEITHIHUTCS

2) BenMYMHA MaKCHMyMa YMCHBIINTCS

3) MakcUMyM KpPHBOH CMECTHTCS BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCUMyM KPHBOW CMECTHTCSI BIIPaBO, B CTOPOHY OOJBIINX CKOPOCTEit

59. Ecnu, He MeHsIs TeMIlepaTypbl, B3ATh I'a3 ¢ MEHbIIEH MOJIIPHON Maccoil 1
TaKUM K€ UUCIIO MOJIEKYI, TO JUIs pacHpesenaeHnss MakcBemnia BepHbIM SBIsSeTCS
YTIBEpXKICHHE. ..

1) momaas moq KPUBOW YBEITHIHUTCS

2) BenMYMHA MaKCUMyMa YBEIHIHUTCS

3) MakcuMyM KPHUBOW CMECTUTCSI BIICBO B CTOPOHY MEHBIINX CKOPOCTEH

4) MaKCHMyM KPUBOI CMECTHTCS BIPABO B CTOPOHY OOJNBIINX CKOPOCTEit

60. st n30TepMHUYECKOTO MPOoLIecca CIPaBEJIUBbI COOTHOLICHHUS . ..
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

61. I[J'I?[ H30XOPHOTO IIponecca cupaBeAJIMBbl COOTHOIICHUS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

62. Jlnst n3o6apHOTO Npoliecca CpaBeAInBbl COOTHOILICHHUS ...
1) T=const, p>0, V>0
2) T>0, p=const, V>0
3) T=const, p>0, V<0
4) T>0, p>0, V=const

63. Iporecc, B X0/le KOTOPOTO YMEHBIICHIE BHYTPEHHEH YHEPT UM ra3a MO3BOJISIET
eMy COBEpIINTh paboTy HaJl BHEIIHUMH TEJIaMH, HAa3bIBACTCS ...

1) u3orepmuuecKuit

2) agnabaTHBIH

3) u30X0OpHbBIiI

4) u306apHsbIit

64. Ipouecc, Ipu KOTOPOM M3MEHEHHE BHYTPEHHEH YJHEPTUH PaBHO padoTe, B3ATOI
CO 3HaKOM «MUHYC», Ha3bIBAaeTCA ...

1) aguabarHEIM

2) u306apHBIM

3) uzoTepMUUECKUM

4) U30XOPHBIM

65. - 9TO HAINpPSHKEHHOE COCTOSTHHE TIOBEPXHOCTHOTO CJIOS XKHKOCTH.
1) [ToBepXHOCTHOE HATSKEHUE

2) MonekyisipHOe JIaBIcHHE

3) Cwiia IOBEpXHOCTHOTO HATSKEHUS

4) KoappunmeHT MOBEpXHOCTHOTO HATSKEHUSI

66. SIBnenune 3aKJTFOYAETCS B TOM, YTO CMAYMBArOIIast )KUIKOCTh B
KaIMJISIpe MOAHUMAETCS ¥ YCTAHABJIMBAETCS BBIIIE, YEM B COOOIIAFOLIMMCS C HUM
HIUPOKOM COCY/IE, @ HECMAYMBAIOIIAs KUIKOCTh OMYCKACTCS M YCTAHABIUBACTCS
HIDKE, YeM B COOOMIAIONIMMCSI C HUM HIHPOKOM COCY/IE.

1) Ba3KocTH

2) KamuUIIPHOCTH
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3) MOBEPXHOCTHOTO HATSKEHHUSI
4) nubdyszun

67. KHIKOCTD B KaIMIUBIPE MTOAHUMAETCS M YCTAHABINBACTCS BBIIIE, YEM
B COOOIIAIONIAMCS ¢ HUM IIUPOKOM COCYIIE.

1) CmaumBaromas

2) Bsskas

3) Hecmaumsaromas

4) UneansHas

68. YKHUIIKOCTh B KaIlMJUIAPE OMYCKACTCS M YCTAHABJIMBACTCS HUKE, YEM B
COODIIAIOIMMCS C HUM HIUPOKOM COCYIIE.

1) CmaumnBaromas

2) Bsskas

3) Hecmaumsaromas

4) UpeansHas

69. Ecu Cruthl IPUTSDKEHUS MEXKY MOJICKYJIAMHE JKHIKOCTH OOJIbIIE, 4eM MEKIY
MOJIEKYJIaMH JKHAKOCTH U MOJIEKYJIAMH TBEPIOTO TeJa, TO 3Ta KUIKOCTh
SIBIIACTCA. ..

1) Ba3Koii

2) cMauuBaromen

3) uneanbHOM

4) HecMayMBaroIICH

70. Eciut CHITBI IPUTSOKEHHS. MEKIY MOJIEKYJIaMH JKUIKOCTH MEHBIIIE, UeM MEXIY
MOJIEKYJTaMH JKUIKOCTH U TBEPIOTO TENA, TO 3Ta KUIKOCTH SBIISETC ...

1) Bs3Koi

2) cMauMBaroIei

3) uneanbHOM

4) HecMaYMBaKOMIEH

71. IIpu morpy>keHUH B KUAKOCTHh KaMUIIPHOH CTEKIITHHOM TpyOKH ypOBEHB
JKUJIKOCTH B HEil MOJIHUMAeTCs Ha 4 MM HaJl YPOBHEM HIKOCTH B COOOIIAIOIINMCS
¢ HUM cocyze. Eciu B3sITh Kanmuyuisap AuaMeTp, KOTOporo B 2 pasza Goblie, To
BBICOTA MOAHATHS )KUAKOCTH B HEM OyJleT paBHa MM.

1)2

2)4

3)8

4) 16

72. Ilpu norpy’>keHUH! B KUJIKOCTh KalMIUIIPHOI CTEKIISTHHOW TPYOKH YPOBEHB
JKUJIKOCTH B HEl TIOHUMAaeTCs Ha 4 MM HaJl YPOBHEM XKHJIKOCTH B COOOIIAIOIINMCS
¢ HUM cocyne. Ecnu B34Te kKanmuwmisap guaMeTp, KOTOporo B 2 pa3a MEHbIIE, TO
BBICOTA MOAHATHS )KUAKOCTH B HEM OyJeT paBHa MM.

1)2

2)4

3)8

4) 16

73. TBepaple Teia, aTOMBI K MOJICKYJIBI B KOTOPBIX PACIIONIOKEHbI YIOPSIOYEHHO 1
00pa3yroT MepUOIHIECKH TIOBTOPSIOLIYIOCS CTPYKTYpPY, HA3bIBAIOTCA . ..

1) KpucTaUINYeCKUMH

2) U30TPOITHBIMH

3) amopbHBIME

4) abCOIOTHO TBEPABIMH

74. TBepaple Tena, B KOTOPBIX aTOMBI M MOJIEKYJTBI PACIIONIOKEHBI OECTIOPSA0YHO,
Ha3BIBAIOTCH ...

1) kpucTaIHYeCKUMH

2) aHM30TPOMHBIMHU

3) amopbHbIME

4) abCoIOTHO TBEPABIMH
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75. U3menenue Gpopmbl 1 00beMa TBEPAOTO TeJA MO ACHCTBUEM BHEIIHEH CHUIIBI,
Ha3bIBAETCA ...

1) mepemernieHreM

2) nedopmarnmeii

3) cMereHreM

4) pasBuTHEM

76. HasbIBaeTCs Ae(opMaliyis, MOJTHOCTHIO MCUE3aloIas mocie
OpeKpanieHus JeUCTBHUS CHIL.

1) Vmpyroii

2) OcrarouHoi

3) Inactuyeckoii

4) AGcomroTHOI

77. YtBepxnenne: «OTHocHTeNbHAs nedopManys IpsMo MPOHIOpIHOHATbHA
nedopMupyromeit cuie, MPUXOAAIIEHCS Ha eAUHHILY IUTOMAa Il CCUCHHS Tellay,
CIIPaBEUTMBO IS 3aKOHA ...

1) Bopemnu — XKropena

2) T'yk

3) HerotoHa

4) Mackans

78. Ecnu yBennuuTh B 2 pasa 3HaueHUE JePOPMHUPYIOIICH CHIIBI, HE MEHSIS
IUIOIIA/Th TOTIEPEYHOTO CEUCHUS Tela, TO 3HAUYCHHE OTHOCUTENBHOM Ae(hopMaIiny. . .
1) He U3MECHUTBCS

2) YMEHBINUTLCS B 2 pasa
3) yBenuuutcs B 4 pasa
4) yBenmunTcs B 2 pasa

79. Ecnu yMeHbIIUTH B 2 pa3a 3HaueHHE Ae(OPMHUPYIOIICH CHIIBI, HE MEHSIS
IUIOLIA/b MOIEPEIHOTO CEYCHHUs Tela, TO 3HAUCHHE OTHOCUTENBHOI Aedopmarun. . .
1) He M3MEHHUTHCSI

2) yMEHBIIUTHCS B 2 pa3a
3) yBenuuurcs B 4 pasa
4) yBenuuuTcs B 2 pasa

80. s rexms (He) guciio creneneit cBOOOBI i paBHO ...
1
2)3
3)5
4)6

81. lnst aToMapHOTo BOAOPO/Ia YUCIIO CTEIEeHEH CBOOOIbI 1 PaBHO ...
1
2)3
3)5
4) 6

82 HpI/I YCJI0BUH, YTO UMECIOT MECTO TOJIBKO IMOCTYIATCJIbHOC U BpAIlaTCIIbHOC
JABUIKCHUE, NJId BOAAHOTO ITapa 4YHCIIO CTeHeHeﬁ CBO60,Z[I:I 1 PaBHO ...

1)1

2)3

3)5

4)6

83. Ipu ycnoBum, 4TO MMEIOT MECTO BCE TPH BUJIA IBHXKEHHUS (IIOCTYIATEIbHOE,
BpalaTelbHOE U KoJieOaTeIbHOe), A1l BOJSHOTO Mapa YMCIIO i paBHO ...

1) 10

2)3

3)5

4)6

44




84. TIpu ycnoBuu, 9TO UIMEIOT MECTO BCE TPHU BHJA IBUKEHUS (ITOCTYMATEIBHOE,
BpaIaTeIbHOE U KOJICOATENBLHOE), IUTS MOJICKYIIBI BOJJOPO/IA YUCIIO CTEIICHEH
CcBOOOJIBI 1 PaBHO ...

1) 10

2)3

3)7

4) 6

84. VineansHOMY OJTHOATOMHOMY Ta3y nepenanu koinnuaectBo Teriorsl 700 Ik u
ra3 coepuni pabory 600 ). BHyTpeHHss sHeprust ra3a npu 5ToM paBHa  JIxk.
1)0

2) 100

3) - 100

4) 1300

86. Ecnu mneanbHeIA Ta3 oTaan KonmmdectBo TerroTsl 100 [k, mpu 3ToM ero
BHYTPEHHSIS Heprus ymenpumiachk Ha 100 [k, To paboTa coBepIieHHAs Ta30M
paBHa ][Ik

1o

2) 100

3)-100

4) 200

87. UneanvHblii ra3 coBeprmi padory 300 [k, mpu 3TOM BHYTpPEHHSISI SHEPTHS
raza ysenunumiachk Ha 300 J[x. B aTom mporiecce ra3 momy4yun JIK TernoThl.
1)0

2) 300

3) - 600

4) 600

88. Cootrromenns Q>0, A>0, U=0 cripaBeayIiBHI 1714 ...
1) u30TEepMUUECKOr0 HarpeBaHUs

2) u306apHOTO PACHIUPEHHUS

3) “U30XOpHOTO HATPEBAHUS

4) aquabaTHOTO PaCIIUPCHUSI

89. Cootromenns Q>0, U>0, A=0 cnpaBeayiBHI 1A ...
1) u30TepMHUYECKOrO HArpeBaHHs

2) 1300apHOTO pacUIUpeHHs

3) M30XOPHOTO HAarpeBaHUs

4) annabaTHOTO PACIIMPEHUS

90. Cootromenus Q>0, U>0, A>0 cnipaBeyIuBbI IS ...
1) M30TEPMUYECKOTO HATPEBAHKS

2) u306apHOTO PACHIUPEHHUS

3) M30XOPHOI0 HArPEBaHMUS

4) anuabaTHOTO PaCIIUPEHUSI

91. Cootromenus Q=0, U<0, A>(0 cripaBeTUBBI AJIA ...
1) U30TEepPMHUYECKOTO HATPEBAHHUS

2) U306apHOTO pacuIupeHust

3) HU30XOpHOrO HArpeBaHuUs

4) anuabaTHOro pacIIUpEeHUsI

92. Cootromenunst Q<0, A<0, U=0 cripaBemIuBbI IS ...
1) U30TEPMUYECKOTO OXJIANKIECHHSI

2) M30XOPHOTO CIKATHS

3) 1300apHOTO OXJIAKIECHUS

4) annabaTHOro CHKATHS

93. Cootromennst Q<0, A<0, U<Q crpaBemiBHI IS ...
1) U30TEPMHUYECKOTO OXJIAXKACHHSI
2) U30XOPHOTO CKATUS
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3) 306apHOTO OXJIAXKICHUSI
4) annabatHOro CHKaThs

94. Cootrnomernns Q<0, A=0, U< cripaBeIiBHI IS ...
1) H30TEepPMUIECKOTO OXIIAXKICHHSI

2) U30XOPHOTO CKATHS

3) n306apHOTO OXJTAKICHHSA

4) annabaTHOro CHKATHs

95. Cootromenus Q=0, A<0, U>0 crpaBeiuBsI A1 ...
1) U30TEPMUYECKOTO OXJIAXKICHUSI

2) H30XOPHOTO CHKATHSA

3) U3006apHOTO OXJIAXKICHUSI

4) annabaTHOro CHKATHs

96. J{na noserimenns KI1/1 termoBerx MamuH HeoOxoanumo ... (Bridepure Bce
BEPHBIC OTBETHI)

1) MOBBICHTD TEMITEPATYPy XONOANIHHAKA

2) MOBBICHTH TEMIIEPATypy HArpeBaTeIs

3) MOHMU3UTH TeMIepaTypy HarpeBarest

4) MOHU3KUTH TEMIIEPATYPY XOJOAUIBHUAKA

5) MOBBICHTH BHEIIIHEE JABICHHE

97. TemnoBast MarnHa pabotaet 1o 1ukiay Kapao. Eciu temneparypy HarpeBaresns
yBenuuuTh, T0 KIIJI nukina ...

1) He u3MeHHTCS

2) yMEHbBIIUTCS

3) yBenmuuurcs

98. Temmosas mammHa padoTaet no nukiry Kapro. Ecmu remneparypy
XOJIOAWIIbHUKA YMEHbIINTh, To KII/] ukna ...

1) He u3MeHHUTCS

2) YMEHBIIHUTCSI

3) yBemuuuTCs

99. B BakyyMme HaxosTCs [Ba I1apa, 3apsijabl KoTopsix —1q u +5¢. [Toce Toro kak
IAPbI IPUBEIH B COMPHUKOCHOBEHHE UX 3aPSIIHI ...

1) "He u3MeHsATCS

2) craHyT paBHbBIMH 2

3) crauyt paBHbIMHE 4

4) cranyt paBHbIME ()

100. [Tpu nepemeneHnH ABYX 3apsiOB U3 BaKyyMa B CPEAy C AUDICKTPUIECKON
TPOHHIAEMOCTHIO 81 M HEM3MEHHOM PACCTOSTHUH MKy HUMH CHJIa
AIEKTPHUUYECKOTO B3aUMOICHCTBUSI MEX LY HUMH ...

1) ysenmuuurcs B 81 pas

2) yBenuuurcst B 9 pas

3) ymensimures B 81 pas

4) ymeHpIIuTCs B 9 pas

101. ITpu nepeMeleH!uH IBYX 3apsiiOB U3 CPEAbI C AUIIECKTPHICCKOH
NPOHHUIAEMOCTBIO 81 B BAKYYM M HEU3MEHHOM PACCTOSIHUM MEX/Y HUMH CHJIa
JNEKTPUYECKOTO B3AUMOJCHCTBHS MEKIY HUMH ...

1) yeemmuurcs B 81 pas

2) yBenuuutcst B 9 pas

3) ymensimures B 81 pas

4) ymenbiutcs B 9 pas

102. PaccrosiHre MEXIY JBYMS TOUCYHBIME IEKTPHICCKAMH 3apsaaMu
yMeHbIIWIH B 3 pa3a. Cuiia B3aUMOJCHCTBUS MEKIY HUMH ...

1) ymenbumiaach B 9 pas

2) He NU3MEHMJIAChH

3) yBenuuunace B 9 pa3
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4) yBenuunnace B 27 pa3

103. Eciu cuny, AeHCTBYIOLIYIO Ha 3apsi/] YBEIHIUTH B 4 pasa, a BENHIHHY 3apsiia
YBEJINYHTH B 2 pasa, TO HAMPSHKEHHOCTH MOJIs, B KOTOPOM HAXOIUTCS 3apsif ...
1) He U3MEHHUTCA

2) yBenuuutcs B 2 pasa

3) yBenuuutcs B 8 pas

4) ymenbIuTcs B 8 pas

104. ITpu nepemenienun 3apsaa 20K u3 rouku ¢ norennuanom 700B B Touky ¢
norennuaiom 200B, mone coBeprnaet padory Mk /J[x.

1

2) 10

3)-10

4) 18

105. Ilpu nepemernenun 3apsiga 200Kir u3 Touku ¢ moreHnmanoM —100B B Touxy ¢
norernuaiom 400B, mone coepraet padboty MK /K.

11

2) 10

3)-10

4) 18

106. Toueunslit 3apsin +2q HaxoAMUTCs B LIeHTpe chepuueckoil noBepxuoctu. Eciu
J00aBHTH 3apsijl -2 3a mpeaenamu chepsl, TO MOTOK BEKTOPa HAPSKEHHOCTH
3NEKTPOCTATHYESCKOTO TOJIS Yepe3 IIOBEPXHOCTH CREpHI ...

1) ymeHbIIuTCs

2) yBeITHUYHUTCS

3) He U3MEHHUTCS

107. ToueuHslii 3apsiz +q HAXOOUTCS B LIeHTpe cepraeckoit moBepxHocTH. Ecin
J00aBUTH 3apsi1 +q BHYTPH Chepbl, TO MOTOK BEKTOPa HAMPSKEHHOCTH
BIEKTPOCTATHIECKOTO MOJIS Yepe3 MOBEPXHOCTH CHEpHT ...

1) ymeHbIIuTCSI

2) yBENHYHUTCSI

3) He U3MEHHTCS

108. HocurensaMu 37IeKTpUIecKoro TOKa B MeTasliax SIBJISTFOTCS .. .
1) npoToHsI

2) 3J1eKTPOHBI

3) uoHsI

4) HeUTpOHBI

109. HocuTensiMu JIEKTPUUYECKOTO TOKA B ra3ax siBJISIOTCS ...
1) npoToHs!

2) 3NeKTPOHBI

3) voHsI

4) HEHTPOHBI

110. HocurensiMu 3MEKTPUYECKOTO TOKA B ANIEKTPOIUTAX SBIISIOTCS ...
1) npoToHsI

2) 3NeKTPOHBI

3) noHbI

4) HEHTPOHBI

111. BemecTBa, yieIpbHOE COMPOTUBIICHHE KOTOPHIX OOJIBIIE YAECTHHOTO
COTIPOTHBJICHHUS METAJUIOB, HO MEHBIIIE YASIFHOTO CONPOTUBICHNUS TUIIEKTPUKOB,
Ha3bIBAIOT ...

1) cerHeTo3NIEKTPUKAMHU

2) MPOBOJHUKAMH

3) nonynpoBoOAHUKAMH

4) deppoMarseTkamMu
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112. IIpoBOAMMOCTbH MOITYIIPOBOAHUKOB, 00YCIIOBIICHHAS HAIMYHUEM B HUX
U30BITOYHBIX DJICKTPOHOB MPUMECH, HA3bIBACTCS ...

1) coGcTBeHHOM

2) aKIenTopHOH

3) 3IIeKTPOHHO-IBIPOYHO

4) moHOpHOI

113. TIpoBOOMMOCTH MTOMYIIPOBOAHUKA, 00YCIOBICHHAS HAJTMYHUEM B HEM IBIPOK,
Ha3bIBAETCA ...

1) akuentopHo#

2) cobCTBEHHOM

3) noHoOpHOIA

4) 3eKTPOHHO-IBIPOYHOI

114. HocurensiMu 3apsaa B MOTYIIPOBOIHUKAX SBIISIOTCA ...
1) HEWTPOHBI U IPOTOHBI

2) aHHOHBI M KATHOHBI

3) aTOMBI B MOJIEKYITBI

4) NEeKTPOHBI U JBIPKH

115. YcnoBueM BO3HUKHOBEHUS 31ekTpuueckoro Toka HE sBnserca Hanu4ue ...
1) nudsexTprka

2) cBOOOIHBIX 3aPSDKEHHBIX YACTHII

3) 37eKTPUYECKOTO OIS

4) 3aMKHYTOM 37I€KTPUUECKOH IIeTH

116. Ecnu BenMuuHY 3apsiia yBEINYUTE B 4 pasa, TO 3HaUYCHHUE AIEKTPHIECCKOTO
TOKA B IIEIH ...

1) He u3MeHHTCS

2) yBennuutes B 2 pasa

3) yBennuutcs B 4 pasa

4) ymeHpIIuTcs B 4 pasa

117. TIpu yBenTmueHUHN CIJIBI TOKA B 4 pa3za KOJIMYECTBO TEIUIOTHI, BRIJEIIEMOE Ha
COTIPOTHBJICHHUH 32 TOXKE BPeMs, yBETIMUUTCSI B pa3(-a).

1)2

2)8

3)4

4) 16

118. s «UEHTPBI TSHKECTI MOJIOKUTEIBHBIX B OTPHLATEIIBHBIX
3apsIIOB COBMAAIOT B OTCYTCTBHE BHEIIHETO SJIEKTPUYECKOTO MO, XapaKTepHa
DIIEKTPOHHAS MOJAPU3AIIHST; TUTOIBHBII MOMEHT MOJIEKYIT B OTCYTCTBHE BHEIIHETO
BIIEKTPUUYECKOTO TIOJIsl PABEH HYITIO; MOJPHU30BAHHOCTD TUAIICKTPHKA TIPSAMO
TPONOPIMOHATPHA HAMPSKEHHOCTH SJIEKTPUIECKOTO OIS,

1) momAPHOTO TUAIEKTPHKA

2) KPUCTAITMIECKOTO UBIEKTPHKA

3) HEMOJAPHOTO JUINIEKTPUKA

4) CerHeTorNeKTPUKa

119 HUMEIOT aCUMMETPUYHOE CTPOEHHE, YTO IPUBOJUT K
HECOBIAJICHUIO «IIEHTPOB TSKECTH» MOJIOKUTEIBHBIX U OTPHLATENIBHBIX 3apsI0B B
MOJIEKYJIE U, CJIE0BATENBHO, HATMUUIO HEHYJIEBOIO JUIOJIBHOTO MOMEHTa. B
OTCYTCTBHUH BHEITHETO IEKTPUIECKOTO MO JUIOJIEHBIE MOMEHTHI
OPHEHTHUPOBAHBI XaOTHYECKH ¥ CyMMapHBIN TUTIOIBHBI MOMEHT BCEX MOJIEKYIT
paBeH Hyimo. [Ipu HaJO)KEHNH BHEIITHETO IEKTPUIECKOTO MO XaOTHIECKU
OPHEHTHPOBAHHBIE MO PA3HBIM HAIPABICHHSIM KECTKHUE AUIIOIH CTPEMSATCS
MOBEPHYTHCS MO HANIPABICHHUIO JICHCTBUS 3JIEKTPHUIECKOTO TIOJIS, TO €CTh IMEET
MECTO JUTONbHAS (OpUEHTAMOHHAS ) MOJSIPU3AIIHSL.

1) [onspHbIe TUATEKTPUKH

2) Kpucramindeckue TUIIeKTPUKH

3) HenossipHble AUIICKTPUKH

4) CerHeToaneKTpuka
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120. - 9TO IUAJICKTPUKH, 00Taar0IIKe B ONPEICICHHOM UHTEPBAJIC
TEeMITEpaTyp CIIOHTAHHOM (CaMOTIPOU3BOJILHOM) OJISPH30BAHHOCTHIO. BO BHENTHEM
MarHUTHOM IT0JI€ TIPOUCXOAUT IIEPEOPUESHTALINS TUTIOIBHBIX MOMEHTOB 10 ToJr0. B
OTCYTCTBHUE BHEITHETO IEKTPHUYECKOTO IO TOJIIPU30BAaHHOCTh COXPAHICTCA.
[onspr30BaHHOCTH 3aBHCHUT OT TeMIieparypsl. [Ipu JocTIkeHIH HEKOTOPOTO
KPUTHYIECKOTO 3HaueHHA (Touka Kropn) mepexonsaT B 0OBIYHBIN TUAIICKTPHUK.
XapakTepHO SBIICHHE TUCTEpPE3UCa.

1) IlonsipHble TUAIEKTPUKU

2) Kpucramimdyeckue TU3IeKTPUKU

3) HenonsipHbie TU3MEKTPUKA

4) CerHeToaneKTpuka

121. - 3TO BEIIECTBA, HAMAarHUYMBAIOIIHAECS BO BHEITHEM MAarHUTHOM
T0JIe MMPOTUB HAMPABICHHUS TIOJIS, TOITOMY MPU HAXOXKICHUH BO BHEIIHEM
MarHUTHOM MOJIE €T0 CJIerka OCIabsioT. B 0TCYTCTBHY BHEIIHETO MAarHUTHOTO
TOJISL 3T BEIIECTBA HEMArHUTHBI U CYMMApHbIH MarHUTHBI MOMEHT aTOMOB
(Monexyn) paBeH Hyar0. MarHuTHas BOCIIPUUMYHUBOCTh HE 3aBUCHT OT
TeMreparypbl. Mex/1y HAMarHHYEeHHOCTBIO M HANPSHKEHHOCTHIO MATHUTHOTO OIS
CyIlICCTByeT ﬂHHeﬁHaﬂ 3aBUCUMOCTbD. MaFHI/ITHaﬂ HpOHI/IHaeMOCTb MCHBIIIC UITHN
paBHa 1, HC 3aBUCHUT OT HaHpﬂ)I(eHHOCTI/I BHCIIHCIO MArHUTHOI'O IT10JIA.

1) InamarseTHku

2) ®eppoMarHeTHKH

3) [TapamarueTuku

4) CerHeToaeKTPUKH

122. - 3TO BEIIECTBA, HAMATHUYHBAIOIINECS BO BHEIITHEM MAarHUTHOM
T0JIE 110 HAMPABJICHHUIO TOJISL, IO3TOMY IIPU HAXOXKACHHH BO BHEIIHEM MAarHUTHOM
TI0JIC OHH €T0 CIIETKa YCHIHMBAIOT. [IpH OTCYTCTBUM BHELIHETO MarHUTHOTO OIS
MarHUTHBIC MOMCHTHI JJICKTPOHOB He KOMIICHCUPYIOT APYT APYTa M aTOMBI 3THX
BELIECTB BCera 00/Ialal0T MarHUTHBIM MOMEHTOM. MarduTHast BOCIPHAMYHABOCTb
yOBIBaeT C MOBBIIICHHEM TEMIICPATyphl. MKy HAMATHUUCHHOCTBIO 1
HANPSKEHHOCTHIO MATHUTHOTO TIOJISI CYIIECTBYET JIMHEHHAS 3aBUCHMOCTb.
MarHuTHas IPOHUIIAEMOCTh OOJTBIIIE HIIH paBHA |, yOBIBACT C MOBBIICHHEM
TeMIepaTypBbl.

1) InamaraeTrkn

2) OeppOMarHeTUKH

3) [MapamarHeTrku

4) HernomsipHbie AUAICKTPUKA

123. - 3TO BellECTBa, 00JaJar0e CIIOHTAHHOH HaMarHUY€HHOCTBIO, TO
€CTh OHU HAMarHUYeHbI JJaXKe B OTCYTCTBHU BHEIIHETO0 MArHUTHOTO 10Jisi. B cBoeii
CTPYKTYpPE UMEIOT MUKPOCKOTIMYCCKUE 30HBI — JOMEHBI. [Ipy BHECEHHU UX BO
BHEIIIHEE [T0JIC BCE JOMEHBI TOBOPAYUBAIOTCSI CBOMMU MarHUTHBIMH MOMEHTaMU B
OJTHY CTOPOHY, B Pe3yJIbTaTe BEIIECTBO HAMATHHYUBAETCS M 3HAYUTEIILHO
YCHJIMBAET BHEITHEE MarHUTHOE moJie. [Ipu ocadieHuu BHEIITHETO MAarHUTHOTO
MOJISI IO HYJISE COXPAHSET OCTAaTOYHOE HaMarHWYMBaHue. MarHuTHas
MPOHMIIAEMOCTH BO MHOTO pa3 0oJibiiie 1, OHA 3aBHCUT OT HAIPSIKEHHOCTH
MarHUTHOTO MoJs. BHauane MarHuTHas MPOHUIIAEMOCTh PacTeT ¢ yBenmdeHneM H
3aTeM, JOCTHrasi MAKCUMYyMa, HAYHMHACT YMEHBIIATHCS, CTPEMSICh K eAUHUIIE (B
CJIydae CHIBHBIX TOJEH).

1) AnamarHeTHku

2) deppoMarHeTUKu

3) [TapamarHeTHKH

4) TonspHbIE TUIIEKTPUKH

124. 3apspkeHHast 4acTUIa ABHIKETCS B 3JIEKTPUUECKOM MOJIE 110 ...
1) npsiMoii THHUH

2) mapaboure

3) BUHTOBO# TPACKTOPUH

4) runep6oie

125. TTonoxkuTeILHO 3apsKCHHAs 4acTrlla BJICTACT CO CKOPOCTH V B OAHOPOJAHOC
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SIIEKTPUYECKOE HOJIe B HAIIPABICHUU BEKTOpa HanpshkeHHOCTH. [Ipu 9TOM OHa
Oy/eT ABUraThes ...

1) o BUHTOBOM TPAEKTOPHHU

2) 3aMeIeHHO

3) 1Mo OKPYKHOCTH

4) yCKOpeHHO

126. OtpunarensHO 3apsDKeHHAS YaCTHIIA BIIETACT CO CKOPOCTH V B OTHOPOIHOE
JNIEKTPUYECKOE TI0JIE B HANPABJIEHUH BEKTOpa HarpshkeHHocTH. [Ipu sTom oHa
Oyzner ABHUTaThCs ...

1) mo BUHTOBOH TPaeKTOPUH

2) 3aMe/IJIeHHO

3) Mo OKpPYKHOCTH

4) yCKOpEeHHO

127. 3apspkeHHas 4aCTHIIA, BIETAOMIAasi B MATHUTHOE TI0JIE CO CKOPOCTH V BAOJb
JIMHUI MarHUTHOM MHAYKLUU, ABUIKETCS ...

1) 1o BUHTOBO# TPacKTOPUH

2) paBHOMEPHO NPSMOJIUHEHHO

3) 1Mo OKPYKHOCTH

4) no mapaboine

128. 3apspkeHHast 4acTUIa, BIETAIOIIAs B MATHUTHOE I10JI€ CO CKOPOCTh V
NEPICHINKYISAPHO JTUHUAM MarHUTHON HHIYKIIUH, TBIKETCS ...

1) o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIMHECHHO

3) no okpyx)HOCTH

4) no mapabone

129. 3apsuKeHHas 4acTUIIA, BICTAOIIAs B MATHUTHOE TIOJIE CO CKOPOCTD V MOJ
YIJIOM a K BEKTOPY HHIYKIUH B MarHUTHOTO IIOJISL, ABMIKETCS ...

1) o BUHTOBO# TPaeKTOPUH

2) paBHOMEPHO MPSIMOIHHEHHO

3) 10 OKPYKHOCTH

4) o mapaboine

130. MUHAYKTHBHOCTH KOHTYpA 3aBUCHT OT ...

1) cKopoCTH M3MEHEHHSI MArHUTHOTO ITOTOKA CKBO3b OBEPXHOCTh
2) Marepuana, U3 KOTOPOTO H3TOTOBJICH KOHTYP

3) bopMBI 1 pa3mMepoB KOHTYpa, MATHUTHOW MMPOHULIAEMOCTH CPEIbI
4) cuitel TOKA, IPOTEKAOIIETO B KOHTYpe

131. B 0CHOBE T0Jly4€HUs IEPEMEHHOTO DIIEKTPUUECKOTO TOKA JIEKHT SBIICHHE . ..
1) 31eKTPOMArHUTHON UHITYKI[MN
2) caMOMHIYKITHH

3) 271eKTPOCTATHYECKON HHIYKIINU
4) snexrpusanyu

132. Tlpu HanWYMK B TETTH TOJIEKO AKTUBHOTO COTIPOTHUBIICHUS, KOJICOAHHS CITBI
TOKa 1o (haze HAIPSDKCHHUS.

1) coBmaiaroT ¢ KojIeOAHUSIMU

2) onepexarot KojaeOaHus

3) orcrator oT KoJIeOaHMi

4) IpOTHBOIIOJIOKHBI KOJIEOAHUSAM

133. [Ipu BKIIIOYEHUH B 3JIEKTPHUYECKYIO LETb KaTYIIKK HHIYKTHBHOCTH,
KoJIe0aHMsI CHITBI TOKA 110 (hase HarpsHKEHMS.

1) coBmamaroT ¢ KoJaeGaHUAMHK

2) onepexaroT KojeOaHus

3) orcrator oT KoJIeOaHMi

4) nIpOTHBOMOJIOXKHBI KOJIEOAHUSIM

134. [Ipu BKIIIOYEHUH B DICKTPHUYECKYIO LIETb KOHJEHCATopa, KoJieOaHUs CHJIBI
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TOKa no (hasze HAIPSOKECHHUS.
1) coBmaiaroT ¢ KojaeOaHUSIMU

2) onepexaroT KojaeGaHus

3) oTCTaroT OT KoJIeOaH i

4) IPOTHUBOTIOIOKHBI KOJIEOaHHUAM

135. CBoOomHast >IEKTPOMArHATHEI BOJIHA SIBIISIETCH . ..
1) miockoii

2) mpoaoIbHON

3) momnepeuHoit

4) ynpyroii

136. U3nyuenwue neKTpoMarHuTHBIX BosiH HE NporcXouT, eciu aeKTpruyecKme
3apSIIBI ...

1) ABMXYTCSI C YCKOPEHUEM

2) yYacCTBYIOT B KOJICOATEIEHOM JBHXKCHHH [0 TAPMOHIHIECKOMY 3aKOHY

3) ABIKYTCSI PABHOMEPHO TPSMOJIMHENHO

4) U3MEHSIIOT CBOE TOJIOKEHHE B IPOCTPAHCTBE

137. Haubonpyto AIMHY BOJHBI U3 MIEPEUUCICHHBIX BUIOB JIEKTPOMArHUTHBIX
n3nydeHui umeeT(-1oT) ...

1) paanoBOHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTCHOBCKOE H3IyUCHHUE

138. HauMeHbIIyIO JUTHHY BOJHBI U3 TIEPEUHUCIICHHBIX BUIOB AIEKTPOMArHUTHBIX
W3Iy4eHUI uMeeT(-10T) ...

1) panuoBOITHBI

2) undpakpacHoe U3IydeHue

3) BUAUMBIH CBET

4) pEeHTreHOBCKOE U3JTyUeHHE

139. HauMeHbLIYIO YaCTOTY U3 EPEUHCIICHHBIX BUIOB AIEKTPOMArHUTHBIX
W3IyYeHuil umeet(-1oT) ...

1) paanoBOIHEI

2) unppakpacHoe U3IydeHne

3) BUIUMBII CBET

4) PEeHTTeHOBCKOE M3ITy4CHUE

140. Hau6onbIi1yt0 4acTOTy U3 MEPEUUCICHHBIX BUIOB JICKTPOMArHUTHBIX
U3Iy9eHUH uMeeT(-10T) ...

1) paanoBOHEI

2) undpakpacHoe H3TyUCHUE

3) BUOMMBIH CBET

4) pEeHTTEHOBCKOE H3ITyUCHHUE

141. DnexkTpoMarHuTHBIC BOJIHBI, CITIOCOOHBIC TIEPEHOCUTH Yepe3 MPOCTPAHCTBO
SHEPTHIO, U3JIy4aeMyI0 TeHEPATOPOM JIEKTPOMAarHUTHBIX KoJieOaHUH, POXOANTD
CKBO3b BO3/IyX M IlepesaBaTh HH()OPMAIUIO, HA3bIBAIOT ...

1) paauoBonHaMH

2) PEeHTTCHOBCKUM U3JTy4YCHHEM

3) uHdpakpacHBIM U3ITydCHHEM

4) raMMma-u3ITydeHHEM

142. DekTpOMarHUTHBIC BOJIHBI, BBI3BIBAIOIINE JIIOMUHECLIEHIHIO, (h0To3ddeKT,
(hoToXUMHYECKUE PEAKIINH, IPUTEMY, OAKTEPHILINIHOE ACHCTBUE, HA3BIBAIOT ...
1) pagnoBoHAME

2) pEeHTTEHOBCKUM H3IJTyUCHHEM

3) uHdpakpacHBIM U3ITydEHHEM

4) yapTpadHoIeTOBBIM U3ITyYeHHEM

143. DnexkrpoMarHuTHbIE BOJHBL, 001aalonye OobIION NPOHUKAIOLIeH
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CIIOCOOHOCTHIO, BOSHHUKAIOIINE IIPU B3PBIBE SIIEPHOTO OPYIKHUS BCICACTBHIE
PaJIMOaKTHBHOIO Paclajia sijiep, Ha3bIBaIoT ...

1)pagnoBoiHAMH

2) PEHTTCHOBCKIM H3ITy9CHUEM

3 nH(ppaKpaCHBIM H3ITyICHHEM

4) raMMma-u3ITyYeHHEM

144. SnexTpoMarHUTHBIC BOJHBL, BBI3BIBAIOIINE 3PUTEIFHBIC OITYIICHUS,
Ha3BIBAIOT ...

1) paanoBonHamMu

2) BHIMMBIM CBETOM

3) uHdpakpacHBIM HU3ITyICHHEM

4) ramma-u3nydeHueM

145. OtHOWmIEHNE CKOPOCTH PACIPOCTPAHEHHS CBETA B BAKyyMeE K CKOPOCTH
PacIpoCTpaHEeHNS CBETa B JAHHOM Cpelie Ha3bIBaeTCs ...

1) OTHOCHTENBHBIM MOKA3aTeIEM IPETOMICHHS

2) moKa3aresieM IIPEIOMIICHHS BTOPO CpeIbl OTHOCHTEIBFHO HEPBOil

3) mokasareseM NpenoMIIeHHS IIEPBOi CpeIbl OTHOCUTEIBHO BTOPOIt

4) abCOMOTHBIM MOKA3aTEIEM MPETOMICHHSI

146. Eciu CBET MepexOAUT M3 CTEKNIA B BOAY, TO YTOJ MajeHus OyaeT
yria(-y) IpeaoMIICHHUS.

1) Gombire

2) MeHbIIe

3) paBen

147. Ecnu cBET MepexoJuT M3 BOABI B CTEKIIO, TO YTOJI HaeHHs OyaeT
yria(-y) IpeToMIICHHUS.

1) 6ombire

2) MeHbIIIe

3) paBen

148. [1ns1 noBBILICHUS NIpe/iena pa3pelieHus: 00beKTHBa MUKPOCKOIIAa HEOOX0ANMO
... (Br1GepuTe Bce BepHBIE BapHaHTHI OTBETA)

1) yBemMUnTh MOKA3aTENb MPETOMIICHHUS CPEIBI

2) yMEHBIIUTH MOKA3aTeIb IPEIOMIICHHS CPEIbI

3) ocBeTHTh MHKPOOOBEKT CBETOM C MEHBLICH IJIMHOI BOJHBI

4) 0CBETHTh MHUKPOOOBEKT CBETOM C OOJBLICH IJTMHOM BOJHBI

5) YMEHBIIUTH YHCIIOBYIO allEPTYPy

149. B 0651acTi HaJIOXKEHHUsI CBETOBBIX IIYYKOB OT JBYX KOTSPEHTHBIX HCTOYHHKOB
cBeTa HaOJIOMAFOTCS YEPEeMYIOIINECs CBETIIBIC U TEMHBIC TTOJIOCHL. JTO SBICHUE
Ha3BaHO cBeTa.

1) unrepdepeniueit

2) nucrepcueit

3) nudpaximeit

4) monsipuzanuei

150. [ns nabmoneHnst MHTEpQEPEHIIMN CBETa HEOOXOANMO ...
1) npomycTHTh CBET Yepe3 Y3KYIo IIellb

2) cBeCTH BMECTE JIBE JIIOOBIC CBETOBBIC BOJHBI

3) cBecTH BMeECTE IBE BOJIHBI C OMHAKOBON YaCTOTOI

4) HanpaBUTH CBET Ha MPAHMILY pa3zeia IByX CPel

151. YcnoBueM BO3HUKHOBEHHS MHTEPPEPEHIINH SBIISETCS HAJOKEHHE
BOJIH.

1) MOHOXPOMATHYECKHX

2) KOTE€PEHTHBIX

3) oTpaxkeHHBIX

4) npenoMIIeHHBIX

152. Pajy>kHasi OKpacka MBUIBHBIX ITy3bIpeil OOBSICHSACTCS SIBIICHHEM ....
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1) mudpakumu

2) monspu3anuu

3) unrepdepeHimu
4) nucniepcuu

153. CornacHO BOTHOBOM TEOPHH CBET — 3TO ...
1) snexTpoMarHuTHasI BOJIHA

2) NOTOK 3apsDKCHHBIX YaCTHIL

3) HampaBneHHOE ABHKCHHUE 3apsDKCHHBIX YaCTHII
4) KOrepeHTHbIC BOJHBI

154. Ha niockyto HENpo3pavHyo IIIACTUHY C IBYMsI y3KUMU MapajuieIbHBIMA
HIesIMM [alaeT 110 HOpMaJIi MI0CKas MOHOXpoMaTudeckas BOJIHA U3 3€JCHOM
Y4acTH BUANMOTO CIIEKTpa. 3a INTACTUHON Ha MapauleIbHOM ei SKpaHe
HaOmogaercst nHTep(epeHINoHHast KapTHHa. Eciam ucnonp3oBath
MOHOXPOMAaTHYECKHUII CBET U3 KPACHOW YacTH BUAMMOTO CIEKTPA, TO ...

1) paccrosiare Mex Iy HHTEPHEPEHIHMOHHBIMHE ITOIOCAMH YBEIHIHBACTCS

2) paccTosTHHUE MEKIY HHTeP()EPCHIMOHHBIME I0JI0CAMU YMEHBLIUTCSI

3) paccrosiHue MeX Iy HHTEP(HEPCHIIMOHHBIMH OJIOCAMU HE H3MEHSETCS

4) untephepeHIIMOHHAS KapTHHA HcUe3aeT

155. Ha nnockyro Henpo3pauHyIo INIACTHHY ¢ ABYMs Y3KUMH NapajuleIbHbBIMU
mEIAMHU MaacT MO0 HOpMaAJIH IJIOCKasd MOHOXpOMaTH4CCKasl BOJIHA 13 KpaCHOﬁ
YacTH BUJUMOTO CIIEKTpa. 3a MIACTHHON Ha MapajieIbHOM el dSKpaHe
HaOroaeTcst uHTephepeHIIMOHHAs KapTuHa. EClii HCmob30BaTh
MOHOXPOMATUYECKHUI CBET U3 3€JICHON YaCTH BHMMOTO CIIEKTPa, TO ...

1) paccrosiaue Mexay HHTEP(HEPEHIIMOHHBIMHY TIOJIOCAMH YBEITHYHBACTCS

2) paccrosiHie MEXAy UHTEP(EPEHIIMOHHBIME MOJIOCAMH YMEHBIIUTCS

3) paccrosiaue Mexay HHTEP(EPEHIIMOHHBIME MOJOCAMH HE U3MEHSIETCSI

4) unreppepeHIMOHHAS KAPTHHA UCUE3aeT

156. SIBneHre OTKIOHEHHUS HAMTPABICHHS PACIIPOCTPAHEHHUS BOJH Y Kpasi IIPErpaibl
OT MPSMOIMHEHHOTO HAIIPABICHHUS Ha3bIBACTCSI cBeTa.

1) unrepdepenimeit

2) monsipusanuei

3) mudpakimeit

4) nucnepcueii

157. Yron qudpaxnum uMeeT HanOoIbIIee 3HAYCHIE IS CBeTa.
1) kpacHoro

2) »KexToro

3) rony6oro

4) ¢uoneroBoro

158. Yron audpakiyy UMeeT HauMEHbIIee 3HaUYeHUE IS CBeTa.
1) kpacuoro

2) KenToro

3) roy6oro

4) duoneroBoro

159. TudpakiproHHas penieTka OCBEIAeTCsl 3eICHbIM CBeTOM. [IpH OCBeLIeHUH
PELICTKH KPaCHBIM CBETOM KapTHHA AU(PPAKIMOHHOTO CIIEKTpa Ha 3KpaHe ...

1) cysurcs

2) pacmupurcst

3) He U3MEHHTCS

4) ucuesner

160. TudpakiroHHas perneTka OCBenaeTcst KpaCHBIM CBETOM. [Ipy OCBeIeHH
PEIIETKA CHHAM CBETOM KapTHHA TU()PAKIIMOHHOTO CIIEKTPa Ha DKPaHe ...

1) cysurcs

2) paciupurcst

3) He uzmMeHHTCS

4) ucuesner
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161. SIBnenue nudpakuy MO>KHO HAOIIOAATh, €CIIH ...

1) pasmep nperpabl COU3MEPHM C JITHHOM CBETOBOM BOJIHBI

2) Ha IIyTH CBETOBOTO ITyYKa HaXOJHUTCS CTEKIITHHAS IPH3Ma

3) cBETOBOM My4YOK MaacT Ha TOHKYIO [UICHKY

4) Ha IIyTH CBETOBOTO JIy4a HAXOIUTCS MPEIITCTBHE GONBIINX Pa3sMEpOB

162. TTocie mpoXoXKICHUS IBYX MOJISIPOUIOB HHTCHCUBHOCTD CBETA OCIadIsIeTcs
HAIOJIOBHHY, €CJIH TUIOCKOCTH MOJISPU3AIUH JBYX MOSIPOUIOB TOBEPHYTHI IPYT
OTHOCHTEJILHO JIpyTra Ha YroJl rpaaycoB.

10

2) 45

3) 90

4) 180

163. 11t Toro 9TOOBI CBET HE MPOXOANIT Yepe3 00a MOJIpon/a, IIOCKOCTH
HOJISIPU3ALMN JBYX MOJIPOUIOB APYT OTHOCHTEIBHO ApYyTa JOJDKHEI OBITh
HOBEPHYTHI HA YTONl _ TPagycoB.

1o

2) 45

3) 90

4) 180

164. JIoka3ateabCTBOM MONEPEYHOCTH CBETOBBIX BOJIH SIBISICTCS SIBICHUC
cBera.

1) unrepdepenumn

2) monsipu3anuu

3) nudpaximu

4) nucniepcun

165. Ha cTeisiHHYIO IpU3MY HAPaBHIIK JTyd 0esoro cBera. [Ipu IpoxoxaeHuH
CBeTa Yepe3 MPU3My HaOII0AACTCs SIBICHHE CcBeTa.

1) unrepdepenium

2) mucrepcun

3) mubpakuuu

4) mosnsipu3anuu

166. [TokazaTens MpeIOMIICHUS CBETa HMeeT HauOoJIbIIee 3HAYCHHE JIJISI CBETA C
caMOil KOPOTKOM JAJTMHOM BOJIHBI. YTOJI OTKJIIOHEHMSI JTyya CBETa B CTEKJIIHHOM
MpHU3Me UMeeT HanOouIbIIee 3HAUYCHHE JIIS CBETa.

1) kpacHoro

2) roy6oro

3) sxenroro

4) ¢puoneroBoro

167. IToxazarenb NpenoMIIeHHs CBETa MMEET HauMeHbIIIee 3HaYeHHe I CBEeTa C
camoii OOJTBIION UTMHON BOJHEI. YTOJ OTKIIOHEHHS JTy4da CBETa B CTEKIITHHOM
NpU3Me UMEET HauMEeHbIIIee 3HaUeHNe IS cBeTa.

1) kpacHoro

2) romyboro

3) xenroro

4) duoneroBoro

168. 3aBUCHMOCTD TTOKa3aTelsl MPETOMIICHHS BEIIIECTBA OT [UTHHBI BOJIHbI HITH
YaCTOTHI HA3BIBAETCS ...

1) nonmspusarnueit

2) unrepdepeHnueit

3) nucnepcueit

4) mudpakimeit

169. I1pu monaaHuK COJTHEYHOTO CBETa Ha KAIUIH IOKAs 00pasyeTcs pagyra. ITo
OOBSICHSICTCS SIBJICHHEM ...
1) nonspusanuu
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2) nucrnepcun
3) unrepdepeHunn
4) nudpakuun

170. Ecnm gacToTa M3ITydeHHST yMEHBIIMIIACH B 2 pa3a, TO YHEPTUs KBaHTA CBETA ...
1) yBenuuurcs B 2 pasa

2) He U3MEHHUTCH

3) yMeHbIIHUTCS B 2 pasa

4) yBenuuuTcs B 4 pasa

171. Ecnu Maccy 4acTHIIBI YBEIMYIUTD B 2 pa3a, TO SHEPIUsl ATOM YaCTHUIIBI ...
1) yBenuuwurcs B 2 pasa

2) yMeHbIIUTCS B 4 pa3a

3) He U3MEHHTCH

4) yBenmuuntcs B 4 pasa

172. OTHOWIEHNE SHEPTUH, U3ITYIAEMOH TEJIOM, K MIPOIOIDKATENEHOCTH H3ITydSHHS
¥ TUTOIA/I! T, Ha3bIBAETCSI  CIIOCOOHOCTBHIO.

1) noJHOM JTy4encnycKaTeIbHOM’

2) CHeKTpabHOM JTy4eHCIyCKATENbHOM

3) monHOi#t Ty4enoronaTensHOMH

4) crieKTpanbHOM Jy4enoromareIbHO M

173. OTHOLICHUE TyYUCTON SHEPTUH, TIOTNIONIAEMOH TEJIOM, KO BCel Majaroieii Ha
HETO JIy4UCTOH 3HEpTHH, Ha3bIBaeTCA CIOCOOHOCTBIO.

1) noJHOM JTy4encnycKaTeIbHOM’

2) CHEeKTPaJIbHON JTy4eHCITyCKaTeNbHOM

3) monHoi#t MyYenorionaTeaIbHOMU

4) CrieKTpaIbHOM JIy4eHorIoIaTeIbHON

174. ®opmynupoBka «J[jis Bcex Tel pH JaHHOM TeMIIeparype OTHOIICHHE
JYYCHCITyCKaTeIbHON CIIOCOOHOCTH Tella K JIy4YenonIomaTeIbHONU CIOCOOHOCTH
€CTh BEIMYMHA MTOCTOSHHAS, PABHAS TYYCHCITY CKATeIBHON CIIOCOOHOCTH
abCOITFOTHO YEPHOTO TeJIa MPU TOH Ke TeMITepaType» OTpaxkaeT PU3HISCKUIT CMBICIT
3aKOHa ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Croserosa

175. ®opmynupoBka «{1Ha BOJIHBI, COOTBETCTBYIONIAS MAKCUMYMY N3JTy4CHHS
a0COJIOTHO YEpHOTO Tella, 00paTHO MPOIOPIIMOHATIBHA €r0 a0COIIOTHON
TeMIIepaType» oTpaxxaeT GHU3NUECKUil CMBICT 3aKOHA ...

1) Cretana — Bonbimana

2) Kupxrodda

3) Buna

4) Cronerosa

176. ®opmynupoBka «llomHas rydenomiomarenbHas CHOCOOHOCTh aOCOIIOTHO
YEepHOTO TeJa MPONOPLIHOHAIbHASL YeTBEPTOH CTETIEHH ero abCONOTHOM
TEeMITEpaTyphD» OTpaXkaeT PU3MIECKUI CMBICII 3aKOHA ...

1) Cretana — Bonpumana

2) Kupxrodda

3) Buna

4) Croneroa

177. Ecnu TepMoiHAMHUYECKas TeMIIeparypa abCOFOTHO YePHOTO Tea
YBEJIMYUTCS B 2 pa3a, TO €ro SHepreTHueckasi CBeTUMOCTE _ pa3(-a).
1) yBemuuurcs B 2

2) yMEHBIIUTCS B 2

3) yBenunuures B 16

4) ymeHbIutrcs B 16
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178. Ecnu aHepreTryecKasi CBETUMOCTh a0CONIIOTHO YEPHOIO TENA YBEIUYUIACH B
16 pas, To ero TepMOAMHAMHUYECKAs TeMIleparypa _ pas(-a).

1) yBenuuuiace B 2

2) yBenuuunace B 16

3) yMeHBIIHUIACH B

4) ymenpImnacs B 16

179. SIBIISICTCS JI0Ka3aTeIbCTBOM KBAHTOBOW IPUPOIIBI CBETA.
1) ®ororddexr

2) Mubpaxuust

3) Nurepdepenuus

4) Tonspuzauusi

180. SIBnenmne B3aMMOCHCTBHUS CBETOBBIX BOJH C aTOMaMH BEIIECTBA, B PE3YIbTaTe
KOTOPOTO SHEPrusl CBETA MepeaeTCs aT0OMaM BeleCTBa; 3aKJII0YaeTCs B
0CBOOOX/ICHUH AIICKTPOHOB OT CBSI3U B aTOMaX M MOJIEKYJIaX MMOJ] JCHCTBHEM CBETA,
Ha3BIBAETCH ...

1) TeruIOBEIM H3ITydEeHHEM

2) poTtoahdexrom

3) atpexrom Kommrona

4) moMHUHECIIEHIHER

181. Dueprus ¢otoHa B siBneHun Goro3dhdexra pacxoxyercs Ha ... (Boibepure Bce
BEpHbIC BapUAHTHI OTBETA)

1) narpeBaHue BenecTa

2) U3MCHEHHE BEIMYMHBI 3aITUPAFOLIET0 HAPSHKESHHS

3) coBepiieHne paboOThHI BBHIXO1A

4) cooO11IeHnE HIEKTPOHY KHHETHYESCKOM SJHEPIUH

5) yMeHBIICHNE YAaCTOTHI U3ITYYCHHS

182. B ompitax CroneroBa Ob110 00HAPYKEHO, YTO KHHETHYECKAs SHEPTH
JJIEKTPOHOB, BEUIETEBIINX C TOBEPXHOCTH METAJUINYECKO# IIACTHHBI IIPU €
OCBEILICHUHU CBETOM, ...

1) He 3aBHCHT OT YaCTOTHI TTAIAIONIETO CBETA

2) NMUHEWHO 3aBUCHUT OT YaCTOTHI Ma IaI0IIEr0 CBETa

3) NMHEWHO 3aBUCUT OT HHTEHCUBHOCTH CBETa

4) MUHEWHO 3aBUCUT OT JUTMHBI BOJIHBI I1A/IAIOLIETO CBETa

183. ®0TOTOK HACHIIECHHS [IPH YMEHBIICHHN HHTEHCUBHOCTH A IaIOIIEro CBETa ...
1) yBenuaurcst

2) He U3MEHHUTCS

3) ymeHbIIuTCs

184. ®OTOTOK HACHINIECHHS IPH YBEIUICHUH HHTCHCUBHOCTH MAIAIOIIET0 CBETA ...
1) yBemuuurcst

2) He U3MEHUTCS

3) yMeHbIIUTCS

185. OzuH U TOT e CBETOBOW IOTOK Ia/IacT HOPMaJIbHO Ha 3€pPKaJIbHYIO U
a0COJIIOTHO YepHYIO MOBEPXHOCTh. OTHOIICHNE JJaBJICHHUS CBETa Ha IIEPBYIO U
BTOPYIO IIOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

186. Ecnu 3epKajibHYIO IIIACTHHY, HAa KOTOPYIO [IaJaeT CBET, 3aMEHUTH Ha
3a4epHEHHYIO TOH JKe IIJIOMIA/IH, TO CBETOBOE JIABICHUE ...

1) yBenuuurcst B 2 pasa

2) yMeHbIIUTCS B 2 pasa

3) He n3MeHHTCA

4) ymenpiuTes B 4 pasa
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187. Eciu 3a4epHEHHYIO [UIaTHHY, HA KOTOPYIO I1a/IaeT CBET, 3aMCHHUTH Ha
3epKaJbHYIO TOH e IUIOMIa/IH, TO CBETOBOE JaBICHHE . ..

1) yBenuuutcs B 2 pasa

2) yMeHBIIHUTCS B 2 pasa

3) He U3MEHHTCH

4) ymenbIuTcs B 4 pasa

188. OmuH 1 TOT K€ CBETOBOH MOTOK MaJacT HOPMAaJIbHO Ha aDCOJIOTHO YEPHYIO U
3epKaJIbHYI0 NOBEPXHOCTh. OTHOIIICHUE aBICHUs CBETA Ha MIEPBYIO U BTOPYIO
HOBEPXHOCTH PABHO ...

1) 1/2

2) 1/4

3)4

4)2

189. 3aKIII0YaeTCs B Iepenade (OTOHAMH CBETa YaCTH CBOETO
UMITyJIbCa JIEKTPOHAM aTOMa, U3-3a YeTo H3MEHsETCs JUIMHA CBETOBOW BOJIHBI
(hoTOHOB.

1) ®oroadpdexr

2) TemnoBoe U3nyyeHHe

3) Dddexr Komnrona

4) JlaBnenue cBeTa

190. Beinaromuiics ¢panity3ckuit pusuk Jlyu ae bBpoiinb mpemtoxi Gopmyay,
OIIPEACIIIONIYIO IJIMHY BOJIHBI, HA3BAHHOM 3aTeM «BOJIHOM 1ie bpoiins». BonHa ne
Bpoiing —s10 ...

1) oTHOLIEHHE CKOPOCTH CBETA K YaCTOTE HIEKTPOMATHUTHOTO M3Iy4eHHUS

2) BOJIHA, XapaKTePHU3YOIIas yIPyrue KoNeOaHus B aTOMaxX KPHCTAITMIECKOH
peIeTKH

3) BoJIHA, KOTOpasi COOTBETCTBYET JIF00O0I! YacTuie, 00Iagaroei HMITYIbCOM

4) BonHA, BO3HHUKAIOIIAS B PE3yJIbTaTe HAJIOKCHHS OTPaKEHHBIX OT Mperpa BOJIH

191. [nuna BonHbl ae bpoiins yBenuuurces B 2 pasa, eciii KHHETHYECKasi SHEPTUs
MHKPOYACTHUIIBI pasa.

1) ymenbmures B 4

2) yBenuuurcs B 4

3) yBenmuuurcs B 2

4) ymeHbIIUTCS B 2

192. Ecnut 9acTHIBI KIMEIOT OJIMHAKOBYIO CKOPOCTh, TO HAUMEHbIIECH JJTMHON BOJTHBI
ne Bpoiins obmanaer ...

1) ueitrpon

2) mpoTOH

3) anmekTpoH

4) ansda-yactuia

193. Ecnu yacTHIbl MMEIOT OIMHAKOBYIO JIJIMHY BOJIHBI Jie bpoiiis, To HauMeHbIiei
CKOpPOCTh 00JIaaer ...

1) aneda-yactrna

2) mpoTOH

3) anektpon

4) HeitTpoH

194. Eciu 4acTHUIIBI HIMEIOT OJUHAKOBYIO CKOPOCTb, TO HAUOOJIBIICH AJIMHON BOJHBI
ne bpotins obnagaer ...

1) HeiTpoH

2) mpoToH

3) anmekTpoH

4) ansda-yacTria

195. Ecnit 4acTULBI KIMEIOT OJJMHAKOBYIO JJIMHY BOJHEI e Bpoiins, To Haubonpiei
CKOpOCTB 00JIaaer ...
1) HelTpoH
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2) mpoTOH
3) anektpon
4) anbda-yacTria

196. Cornacuo rumotese e bpoiiist, AmiHa BOTHEI, ONICHBAOIIAs BOITHOBEIC
CBOICTBa Tella, OMPEACISETCS €ro ...

1) sueprueit

2) pazmepom

3) o6beMoM

4) UMIynBECOM

197. [Tnuna Bonuel ge Bpoiist yacTribl yMeHbIIWIACH BIBoe. CKOPOCTH 3TOM
YACTHIIBI pasa.

1) yMeHbIIHUIACH B 2

2) yMeHBINUIACH B 4

3) yBenuumiaacs B 2

4) yBenuunace B 4

198. lnnua BonHEL ne bpoiinst yactuipl yBenndminach BaBoe. CKOpocTh 3TOH
YaCTHI[BI paza.

1) ymeHbIIHIaCH B 2

2) yBeNHUYUIACH B 2

3) ymeHbmunace B 4

4) yBenuunnace B 4

199. Kunerndeckast 3HEpPIusl KJIaCCHUSCKON YaCTUIBI yBEIUUMIACh B 2 pa3a. [lnnHa
BOJIHBI J1e bpoiiss 3Toil yacTHIbl paza.

1) ymenbiunace B 2

2) yBenuumiach B 2

3) ymenbuunace B 4

4) yBenuuunach B 4

200. VI3 coOTHOIIICHHUS HEOTIPEICICHHOCTEH KOOPIUHATHI i UMITYJIbCa CICIYET,
qTo...

l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAUHATa CTAHOBUTCHA
HEOoIpeIeIeHHON

2) cuctema, UMEIOIasi HEKOTOPOE BPeMsI )KU3HH, HE MOXKET OBbITh
0XapaKTepH30BaHA OMPE/ICICHHBIM 3HAYCHUEM YHEPTUH

3) ecnu MbI 3HaEM UMITYJIBC MUKPOUYACTHIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HEOTpeIeICHHON

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOThI, HE MOXKET OBITh
0XapaKTepH30BaHA OMPE/ICICHHBIM 3HAUCHUEM YHEPTHU

201. 13 cooTHOIIEHHUS HEOTIPE/ICIIEHHOCTEI SHEPTUH U UMITYJIbCa CIEYET, UTo ...
l) €CJIM MBI 3HAEM UMITYJILC MUKPOYACTUIIbI, TO €€ KOOpAWHATA CTAHOBUTCHA
HEOoIpeeIeHHON

2) cucteMa, IMEIOIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET OBbITh
OXapaKTepU30BaHa ONPECIEHHBIM 3HAYCHHEM YHEPTUU

3) ecnu MbI 3HAEM UMITYJIHC MUKPOUYACTHUIIBI, TO €€ SHEPTHUSI CTAHOBHUTCS
HeomnpeaeaeHHOU

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXET ObITh
0XapaKTepU30BaHa ONPEeIEHHBIM 3HAY€HUEM SHEPTUU

202. VI3 COOTHOIICHUS HEOPEAEICHHOCTEH SHEPTHH U YaCTOTHI CJACIYET, YTO ...
1) ecii MBI 3HAEM UMITYJIEC MUKPOYACTHIIBI, TO €€ KOOPJAUHATA CTAHOBUTCS
HEOIpeIeIeHHON

2) cucTeMa, IMEIOIAs HEKOTOPOE BPEMSI )KU3HH, HE MOKET OBbITh
OXapaKTepH30BaHa ONPEACICHHBIM 3HAYCHUEM SHEPTUH

3) eciu MBI 3HAEM UMITYJIEC MEKPOYACTHUIIBI, TO €€ SHEPTUS CTAHOBHTCS
HeomnpeAeaeHHOU

4) cucteMa, UMEIOIIAs HEKOTOPOE 3HAYEHHE YACTOTHI, HE MOXKET OBITh
OXapaKTepH30BaHa ONPE/ICICHHBIM 3HAYCHUEM SHEPTUH
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203. 13 cOOTHOIIEHHUS HEOIPEICICHHOCTEH YHEPTUH U YaCTOTHI CIEAYET, UTo ...
1) eciit MBI 3HAEM UMITYITBC MUKPOYACTHUIIBL, TO €€ KOOPAUHATA CTAHOBUTCS
HEOIpeIeICHHOM

2) cucreMa, IMEIOIIAsi HEKOTOPOE BPEMSI KU3HH, HE MOKET OBITh
0XapaKTepH30BaHa OMPEACICHHBIM 3HAUCHUEM YHEPTHA

3) ecau MBI 3HAEM HMITYJIBC MUKPOYACTHUILIB, TO €€ SHEPIUsi CTAHOBHTCS
HEOIpeAEICHHON

4) cucTema, IMCIOIAsT HEKOTOPOE 3HAYCHHUE YACTOTHI, HE MOXKET OBITh
0XapaKTepH30BaHa ONpPE/IeICHHBIM 3HaUCHUEM YHEPTHU

204. TpenmnonoxxeHue 06 aToMax Kak HEASIMMbIX MEJIBUANIINX YACTHIAX BEIIECTBA
BBICKA3al ...

1) Apuctoreinb

2) Menpaenees

3) demoxput

4) Pesepdopn

205. MIPECTaBIII MOJENb CTPOCHHUS aTOMa B BHE IIapa, 3all0JTHEHHOTO
MOJIOKHUTENILHO 3aPSKCHHOU JKUIKOCTHIO, B KOTOPYIO BKPAIUICHBI OTPHULIATENIBLHbIC
3NIEKTPOHBI, MOJOOHO U3IOMY B KEKCE.

1) Menneneen

2) Pesepdopn

3) Tomcon

4) Jlemokput

206. TIPEUIOKIT SIIEPHYTO (TUIAHETapHYI0) MOJIENb aTOMa: BOKPYT
HOJIOKUTEIIBHOTO SAPa 110 3aMKHYTHIM OpOHUTaM JIBIKYTCS JICKTPOHBI, 00pas3yst
3NEKTPOHHYIO 000JIOUKY aToMa.

1) Menpenees

2) Pesepdopn

3) Ix. Tomcon

4) Jlemokput

207. Ha ocHOBaHUM UCCIICAOBAHUS SBJICHUS paccesiHus ajbda-uacTull npu
MPOXOX/ICHUH Yepe3 TOHKHUE ciion BeulecTBa Pezepdopn caenan BbIBOL, UTO ...

1) anbda-gacTHIBI ABISIOTCS SAPAMH aTOMa TeJHsl, UMEIOIIEr0 BTOPOit
MOPSIKOBBII HOMep B Tabnuue MeHeneesa

2) anpda-pacnaj SBISETCS NPOLECCOM CaMOIIPOU3BOJILHOTO MPEBPALCHUS SIpa
OJHOTO XMMHYECKOTO AIIEMEHTA B SIIPO APYTrOro IEMEHTa

3) BHYTpH aTOMa HMEETCS ITOJIOKHUTEIBHO 3apPsDKEHHOE SIPO OYCHb MATCHBKUX
pa3sMepoB, BOKPYT spa BPALIAIOTCS DIEKTPOHEI

4) npu anp(a-pacnae aTOMHBIX siiep BBIICISACTCS sICpHAs YHEPTUs, 3HAYUTESILHO
GomnpIras, 4eM B TIOOBIX XMMHUYECKUX PEaKIIIX

208. CriocoOHOCTh aToMa K W3JIYYSHHIO M HOMIONIEHUIO (POTOHOB MpaBHIILHO
OIUCHIBAET BHICKA3bIBAHHE ...

1) aTroM MOXeT MOTIIONIATh M M3Iy4arh (OTOHBI C 000 4aCTOTOM, HE 3aBHCHMO OT
COCTaBa BEIECTBA

2) aTOM MOXKET MOIIOLIATh (POTOHBI € JIFOOOH YaCTOM, U3ITy4aTh (POTOHBI JIHIIB C
HEKOTOPBIMHU OIpEJIeNICHHBIMHI 3HAYEHUSIMH YaCTOTHI

3) aToM MOXET MOMIONIATh (POTOHBI JIHIIIb C HEKOTOPBIMH OIPEIeICHHBIMU
3HAYEHUSIMU YacTOTHI, N3JTydaTh GOTOHBI C TF0OOH YacTOTOMH

4) aToM MOXET U3Iy4aTh U MOMIOWATh (OTOHBI TOIBKO C HEKOTOPBIMH
ONPCACTICHHBIMU 3HAYCHUAMMN YaCTOTHI

209. Ipu nepexoe 3AEKTPOHA C JATBHETO OT SiApa SHEPTETHUECKOTO YPOBHS Ha
ONMVOKHHM K SIIPY SJHEPTeTUISCKUN YPOBEHD aTOM AJIEKTPOMAarHuTHbIE
BOJIHBI.

1) uzaydaer

2) He u3nyvaer

3) mormouraer

4) He mornouaeT
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210. TIpu nepexojie HMEKTPOHA ¢ GIMIKHETO K APy YHEPreTUYECKOrO YPOBHS Ha
JAJIBHUI OT sIApa SHEPreTUYECKUM YPOBEHb aTOM 9JIEKTPOMArHUTHBIE
BOJIHBI.

1) uznygaer

2) He u3IIyJacT

3) momormaer

4) He moromaeT

211. DHepreTUYeCcKre YPOBHHU JIICKTPOHA B aTOME, pa3Mep IEKTPOHHOTO 00IaKa
ompernensieT KBaHTOBOE YHCJIO.

1) raBHOE

2) opburtansHoe

3) MaruuTHOE

4) ciuHOBOE

212. OpueHTAaUIo 3IEKTPOHHOTO 00JIaKa B MPOCTPAHCTBE XapaKTepu3yeT
KBaHTOBOE YHCJIO.

1) raBHOE

2) opburansHoe

3) marHuTHOE

4) crinHOBOE

213. ®dopMy dIEKTPOHHOTO O0IaKa XapaKTepU3yeT KBaHTOBOE YHCJIO.
1) raBHOE

2) opburansHoe

3) MarauTHOE

4) cnuHOBOE

214. CoGCTBEHHBIN MEXaHUYECKU MOMEHT XapaKTepU3yeT  KBAaHTOBOE YHCIIO.
1) rmaBHOE

2) opburansHoe

3) marHuTHOE

4) crimHOBOE

215. I'maBHOe kBaHTOBOE YKCIIO N=1. OpOuTaIbHOE KBAHTOBOE YUCIIO PABHO ...
11

2)0

3)2

4)-1

216. I'maBHOE KBaHTOBOE YKCIIO N=2. OpOHUTANBHOE KBAHTOBOE YUCIIO PABHO ...
11
2)0
3)2
4)3

217. T'maBHOE KBAaHTOBOE YMCIIO N=2. MaKCUMaJIbHOE KOJIUIECTBO IEKTPOHOB IS
JTAHHOTO COCTOSIHUS PABHO ...

12

2)4

3)6

4)8

218. TnaBHOE KBaHTOBOE 4YKCIIO N=1. MakcuMaIbHOE KOJIMUECTBO AIIEKTPOHOB JIJIst
JTAHHOTO COCTOSIHUS PABHO ...

12

2)4

3)6

4)8

219. I'maBHOE KBaHTOBOE YKCIIO N=3. MaKCHUMalbHOE KOJIHYECTBO DJICKTPOHOB UIA

JAAaHHOT'O COCTOSAHMS PABHO ...
1) 32
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2) 18
3)8
4)2

220. ['maBHOE KBAaHTOBOE YHCIIO XapaKTEPHU3YET ...

1) opueHTanHIO 3IEKTPOHHOTO 00JIaKa B TIPOCTPAHCTBE
2) hopmy ammeKTpoHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO OOJIaKa

4) coOCTBEHHBIH MEXaHUYECKHUIl MOMEHT

221. OpOuTanbHOE KBAHTOBOE YUCIIO XapaKTEPHU3YeT ...
1) opueHTalHIO HIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3meKTpOHHOTO 00TaKa

3) pasMepsl HIEKTPOHHOTO ObJTaKa

4) coOCTBEHHBIM MEXaHUYECKUIM MOMEHT

222. MarauTHOE KBaHTOBOE YHCIIO OIIPEAEIseT .. .

1) opueHTaNHIO 3IEKTPOHHOTO 00IaKa B TIPOCTPAHCTBE
2) GopMmy 3MMEKTPOHHOTO ObNaKa

3) pasMmepbl AMEKTPOHHOTO ObIaKa

4) coOCTBEHHBIM MEXaHUYECKUIT MOMEHT

223. CiuHOBOE KBaHTOBOE YHCJIO OMPEICIISCT ...

1) opueHTanHIO YIEKTPOHHOTO 001aKa B IPOCTPAHCTBE
2) hopMy 3mmeKTpOHHOTO 00TaKa

3) pa3mepsl AIEKTPOHHOTO 00IaKa

4) coOCTBCHHBIH MEXaHUYECKHI MOMEHT

224, TopsakoBbIid HOMEp dNeMeHTa B Tabnuie MeHzeleeBa o3BoNseT OIPEIeIUTh
gmcno... (Beibepure Bce BepHBIC OTBETHI)

1) snekTpoHOB B aTomMe

2) HYKJIOHOB B sIIpe

3) mpOTOHOB B siape

4) sjieMEHTapHBIX YACTHI]

5) HEWTPOHOB B sizIpe

225. AToMHBIH BeC ANIEMEHTa ONPEeIseT YICO. . .
1) 25eKTpOHOB B aToMe

2) HEHUTPOHOB B spe

3) npoTOHOB B siApe

4) HYKJIOHOB B si/Ipe

226. Ucnyckanue HE COIPOBOXKIAETCS M3MEHEHHEM 3apsI0BOTO U
MacCOBOTO YKCJIa aTOMHOTO SIJIpa.

1) anbda-yacTHIb!

2) raMMa KBaHTa

3) GeTa-yacTHUIIBI

4) Heitrpona

227. Anbta — pacriaz IpecTaBisieT co00i MOTOK ...
1) snekTpoHOB

2) HEWTPOHOB

3) npoToHOB

4) simep aroma renust

228. bera MuHyc - pacnaj npejcTaBiser codoi MOTOK ...
1) snexkTpoHOB

2) HEWTPOHOB

3) npoToHOB

4) simep aTOMOB TeNust

229. OauH 13 BUJIOB PaAMOAKTHBHOTO M3JIy4YEHHs PEICTABISIET COOOH MOTOK
OBICTPO JIBIKYIIMXCS YJIEKTPOHOB. DTO U3IIydeHHe.
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1) ramma

2) anbda

3) 6era MHHYC
4) Gera mroc

230.Ilpn __ pacmame MaccoBOE YHUCIIO siApa aToMa YMEHbIIaeTcs Ha 4, a
3apsAI0BOE YUCIIO Ha 2 3JIEMEHTAPHBIX ITOJI0KHUTEIBHBIX 3apsia.

1) ramma

2) anpda

3) 6era MuHYC

4) 6era mroc

231.Tlpu _ pacnaje MaccoBOE U 3apsiIOBOE YHCIIO HE U3MEHSIOTCS.
1) ramma

2) anbda

3) Gera MHHYC

4) Gera mroc

232. B pesynbrare 3JIeKTPOHHOTO OeTa-paciaja sapa aToMa JIeMEHTa ¢ 3apsI0BbIM
YHUCIIOM Z MOJIY4Ya€TCd AApO0 aTroMa 3JIEMEHTA C 3apsAJO0BbIM YUCJIOM ...

1Hz-2

2)Z+1

3)z-1

4)Z+2

233. AToMHOE S1p0, BO3HHUKAIOIIEE B pe3ynbTaTe anbha-pacnana aapa atomMa
3JIEMEHTA C 3apsIOBBIM YUCIIOM Z, 00/1a1acT 3apsAA0BBIM YHCIIOM ...

nNZz-1
2)Z-2
3)Z-4
4)Z+1

234. AtomHOe s11p0, BOHUKAIOIIEE B pe3ysbTare aib(ha-pacnaia sjapa aroma
aJIEeMEHTa C MaCCOBBIM YUCIIOM A, 00J1a/1aeT MacCOBBIM YUCIIOM ...

HDA-1

2)A-2

3)A-4

HA+1

235. HepacnaBmmmucsi, depe3 HHTEpBaI BPEMEHH, paBHBIHN | nepuomy
nosypacrazia, ocranercsi % paJuoaKTHBHBIX aTOMOB BELIECTBa

1) 33

2) 25

3) 75

4) 50

236. Uepes unTepBall BpeMEHH paBHbIN | nepuoay nonypacnaja pacnagercs %
PaanoOaKTUBHBIX SAACP BECIICCTBA.

1) 33

2) 25

3)75

4) 50

237. HepacnaBimmucsi, Yepe3 WHTepBajl BpeMeHH, paBHbIil 1/2 nepruozaa
noJjtypacnaza, OCTaHeTCsl % paJuOaKTHBHBIX aTOMOB BEIECTBa.

1) 33

2) 25

3) 75

4) 50

238. Uepes unTepBasl BpeMeHH paBHBIN 1/2 meproja nosrypacmaja pacnajaercs
% palMoaKTHUBHBIX S/IEp BEIECTBA.
1) 33
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2) 25
3) 75
4) 50

239. B mporecce CHIBHOTO B3aMMOICHCTBHUS IPHHUMAIOT YIACTHE ...
1) dhorons!

2) HEUTPOHBI

3) 3MeKTPOHBI

4) HelTpUHO

240. B mporiecce 3neKTpoMarHuTHOTro B3aumMozeiicteuss HE npuHuMaroT yyactue. . .
1) HeHTpOHSI

2) oTtoHsI

3) 3MeKTPOHBI

4) IpoTOHBI

241. B npouecce cnaboro B3anmozeiictsus HE nmpuanMaroT ygactue ...
1) snexTpoHbI

2) poToHsI

3) HeHTPOHBI

4) mpoTOHBI

242. B npouecce 3eKTPOMarHUTHOTO B3aUMO/ICHCTBUS IPUHUMAIOT Y4aCTHE ...
1) HeHTpOHBI

2) HEWTPUHO

3) aHTHHEHTPHUHO

4) npoTOHBI

243. T103UTPOH SBISIETCS AHTHYIACTHIEH [0 OTHOIICHHUIO K . ..
1) mpotony

2) HEHUTpOHY

3) anexTpoHy

4) potony

244. TlepeHOCUMKAaMH TPaBUTALJHOHHOTO B3aUMOACHCTBHUS CUUTAIOTCS ...
1) rpaBUTOHBI

2) poToHsI

3) TIIFOOHBI

4) 6030HBI

245. TlepeHOCYUKAMH IIEKTPOMATHUTHOTO B3aUMOICHCTBHUS CUUTAIOTCS .. .
1) rpaBUTOHBI

2) doTtoHsI

3) DIHOOHBI

4) 6030HBI

246. TlepeHOCUNMKAMHU CUIIHOTO B3aUMOJICHCTBHS CYMTAIOTCS ...
1) rpaBUTOHBI

2) doToHsl

3) D1rooHBI

4) 6030HbBI

247. TlepeHocUMKaMu €1a00T0 B3aUMOJICHCTBHS CUMTAIOTCA ...
1) rpaBUTOHBI

2) (oTtoHs

3) DIHOOHBI

4) 6030HBI
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[lo pesynpraram Tecta 0Oy4aroUmIeMyCs BBICTABISIETCS OLEHKA «OTIMYHOY», «XOPOILOY,
«YIOBJIETBOPUTENIBHO» WU  «HEYIOBJIETBOPUTEIbHO», CONIACHO CIEAYIOUIMM  KPUTEPHUIM
OIICHUBAHUS

IMkana Kputepuu ouenuBanus (% npaBUJIbHBIX 0TBETOB)
Ornenka 5 (OTIIMYHO) 80-100
Orenka 4 (xopormio) 70-79
Orerka 3 (YIOBIETBOPHUTEIHHO) 50-69
Orerka 2 (HEyTOBIETBOPHTEIHHO) menee 50
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JIMCT perucrpanym usMeHeHH i

Hone Howmepa nucros OcnoBanue ais | [lonmuce | PacmmdpoBka Jlata
P I amene | HoBbix aAHHYII BHECEHUS MTOZNTHUCH
HU3MEHE . BHECCHHUS
HHBIX HUpoBa W3MEHEHU U
HUSA U3MEHEHUS
HHBIX
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